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National Business Aircraft Association Official Publication 


Dallas Airmotive is pleased to salute the 
National Business Aircraft Association on the 
occasion of its Ninth Annual Forum to be held 
in Miami October 23-25. As the engine overhaul agency 
for many members of the NBAA, Dallas Airmotive 
is proud to be a member of this progressive 
and outstanding organization, 


Home of Reliable Engines 


AIRMOTIVE 


6114 FOREST PARK ROAD — Elmhurst 3771 DALLAS, TEXAS 
New York Office: Washington Office: 
1219 Marine Terminal Building Woodward Building 
La Guardia Station — Flushing 71, N. Y. 733 15th Street, N.W. — Washington, D.C. 


ENGINE COWLING 


CLOSURE 
EXHAUST SYSTEM 
WHEEL WELL DOORS 


ENGINE BAFFLES 


New kit Now available for the first time to DC-3 owners is a com- 
pletely integrated modification kit that ‘‘maximizes’’ the 
airplane’s performance. 


an 
; erformance, It is guaranteed to add 20 m.p.h. to the cruising speed 

ayload and of your DC-3! 

e of The complete ‘‘AIRESEARCH MAXIMIZER” kit weighs 
economy es 

y airplane only 60 pounds, is easily installed and is C.A.A. approved. 

you It increases cooling efficiency and engine reliability, 
with no reduces maintenance requirements and greatly lessens 

increase ne buffeting and vibration. 

er: 
horsepow Get all the details on how you can modernize the per- 


formance of your DC-3 without engine change. Send for 
our free brochure. 


CORPORATION AiResearch Aviation Service Division 


Los Angeles International Airport, Los Angeles 45, California 


THE 


AiResearch Aviation Service Company $-3 
Los Angeles International Airport, Los Angeles 45, California 
ef I Please send me your Waa 

cou free brochure on Sects ew ee PENN Me ye 

| b the '‘AIRESEARCH ' am 
5 | MAXIMIZER” kit. City ate 
(conditions of guaranty outlined in brochure) 
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“one stop service” 


Maintenance, service, major overhaul, 
modification...airframe, accessory 
or engine ... for private, executive or 
commercial aircraft all at one landing 
in one convenient location. 


Airframe Structure overhaul, 
modification, repair 

Landing Gear overhaul, 
modification, repair 

(9) Hydraulic & Electrical System 
installation, service, overhaul 


Design & Painting of 
aircraft exterior 


@) Engineering Service 
@ Tiedown & Hangar Storage 
by day or month 


Gas Service on fast, 24-hour 
refueling service 


(i) Interior Cabin design, 
decorating & finishing 
Instrument overhaul & repair 
(complete) 
Radio installation, service or 
repair (custom) 
Fuel Tank Sealing, wing modified 
to accomodate integral tanks 


(wet wing) 


Aircraft Engine service, overhaul, 
modification, replacement 


Propeller service, overhaul, 
modification, replacement 


Check your needs — fly in 


Paciric 
AIRMOTIVE 
CORPORATION 


now hear this... 


PERSONNEL 


William Kloepfer, Jr., was appointed 
chief of CAB’s Office of Congressional 


Liaison and Public Information. 


Norman E. Eggers was appointed As- 
sistant Manager of Commercial Aircraft 
Sales of the Allison Div. of General Motors. 


Haydn R. Jones was named comp- 
troller of Eclipse-Pioneer Div. of Bendix 
Aviation. 

Burns R. Maus was appointed to the 
newly created position of Aviation Sales 
Manager of Champion Spark Plug Co. 


H. A. Todd and Robert P. Brooks, 
Jr., have been elected to the Board of Di- 
rectors of Continental Aviation and Engrg. 
Corp. 

Thomas J. May was named supervisor 
of the Engineering Analysis Group of 
Weber Aircraft Corp. Sol W. Voorhes is 
Weber’s new Director of Commercial 
Sales, and C. E. Fleimstadt is new Plant 
Superintendent. 


Michael J. Phillips was named chief 
engineer for Nasco, Inc., distributor for 
Bendix Ultrasonic components cleaner. 


Raymond R. Phillips has been ap- 
pointed Plant Superintendent for Kellett 
Aircraft Corp., Camden. 


John F. Taggert was appointed Man- 
ager of Fairchild Aircraft’s St. Augustine 
branch. 

Douglas Hembrough, who assisted in 
developing the Bendix Polar Path compass 
and was responsible for prototype installa- 
tion of Automatic Flight Control System in 
the Vickers Viscount, has become Eastern 
Regional Manager of Pacific Scientific Co. 


Rear Admiral Robert G. Armstrong, 
USN Ret., has joined AOPA, will perform 
liaison work on behalf of civil aviation 
with government agencies and the military. 


K. F. Umpleby is new assistant to the 
General Manager of York Div. of Bendix, 
and W. H. Sims was named Chief Engi- 
neer. York manufactures subminiature 
electronic equipment. 


Ralph A. Lamm is now Director of 
Engineering for Pacific Div. of Bendix. 

Stephen F. Keating, Vice President 
of the Aeronautical Diy., Minneapolis- 
Honeywell Regulator Co., has been elected 
Vice President of the company. Keating 
will continue as President of Aeronautical 
Diy.. to which Melvin P. Fedders was 
elected Vice President. 

Marcus J. Eliason was appointed Gen- 
eral Sales Manager of Air Associates, Inc. 


LaMotte Cohu was elected Member of 
the Board of Directors of Garrett Corp. 


Donald A. Foley is new Aviation Sales 
Engineer for AC Spark Plug Div., G.M. 
Corp. 

Ray Patten was named Industrial Re- 


lations Manager of Hycon Mfg. Co., Pasa- 
dena. 


W. T. van der Nuell, formerly in 
charge of engineering for Garrett Corp.’s 
AiResearch Industrial Div., was appointed 


Assistant Chief Engineer, Turbomachinery 
Planning, for the entire corporation. 


Leonard Goland was appointed Direc- 
tor of Research for Kellett Aircraft Corp. 


Robert L. Kunzig has retired as Legal 
Adviser and Assistant to the Chairman of 
CAB. 


Louis J. Springer was appointed As- 
sistant to the Executive Vice President of 
Airwork Corp., Millville, N.J. He will con- 


tinue as Comptroller of the company. 


Henry J. Hamm, formerly Commercial 
and International Sales Manager of 
LearCal Div., Santa Monica, has resigned 
to enter private practice as sales manage- 
ment consultant. The new firm, Henry J. 
Hamm & Associates, will specialize in sales 
management, programming, training and 
promotion. 


Clyde L. Councilman was appointed 
Chief Engineer of Air Associates, Inc. 

Victor J. Kayne, air traffic control ex- 
pert, has joined the AOPA staff as con- 
sultant. 


Duane O. Wood was elected to the 
Board of Directors of Hycon Aerial Sur- 
veys, aerial mapping division of Hycon 
Mfg. Co. Wood will continue as Executive 
Vice President. 

Carl M. Bullock was named Office Man- 
ager for Brown Aero Corp., Dallas dis- 
tributor for Aero Commander and Lycom- 
ing engines. 

C. Wickham Skinner is new Director 
of Administration for Minneapolis-Honey- 
well’s new Aeronautical Diy. plant near St. 
Petersburg, Fla. 


HONORS 


C. J. Reese, President of Continental 
Motors, received recognition for “‘outstand- 
ing contribution to agricultural flying” at 
the 1956 convention of Flying Farmers. 


COMPANIES 


Hamiilton-Standard Div. of United 
Aircraft has established a new electronics 
department, supervised by George I. Willis. 

Airwork Corp., Millville, N.J., has 
opened a branch in Cleveland, to be man- 
aged by Robert Scott and Boyd Gillen. The 
new branch will serve Ohio, Michigan, 
Kentucky, Indiana, and parts of W. Vir- 
ginia and Pennsylvania. 

Aeroquip Corp., Jackson, Mich.. has 
acquired General Logistics Corp., Pasa- 
dena, which designs and manufactures load 
control and tie-down equipment for air- 
craft and trucks. 


Minneapolis - Honeywell Regulator 
Co. has purchased the Hathaway Plant in 


Boston prior to the removal of the Tran- | 


sistor Diy. from Minneapolis to Boston, 
where it will combine with the Doelcam 


Div. 


Sylvania Electric Products, Inc., has | 


opened a new plant at Hillsboro, N.H., for 
the manufacture of transistors and diodes. 


Lear, Inc., announced the appointment | 


of the Norman Larson Co., Van Nuys, Cal., 
as distributor of Lear equipment and ac- 
cessories. 
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The Board of Directors and the Execu- 
tive Advisory Council of the National Busi- 


ness Aircraft Association. 


WILLIAM K. LAWTON 
Executive Director 
Secretary 


BOARD OF DIRECTORS 


President 
HENRY W. BOGGESS 
Sinclair Refining Co. 
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National Vice President 
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ARMCO Steel Corp. 
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International Harvester Co. 
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JOSEPH B. BURNS 
Fuller Brush Co. 
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J. I. Case Company 
Racine, Wisconsin 


RALPH E. PIPER 
Monsanto Chemical Co. 
St. Louis, Mo. 
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Wolfe Industries 
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Sprague Electric Company 
North Adams, Massachusetts 
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Schenectady, New York 
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Fram Corporation 
Providence, Rhode Island 


ROY A. FRUEHAUF, President 
Fruehauf Trailer Company 
Detroit, Michigan 


HERBERT P. BUETOW, President 
Minnesota Mining & 
Manufacturing Company 
St. Paul, Minnesota 


J. C. DONNELL, II, President 
The Ohio Oil Company 
Findlay, Ohio 


P. C. SPENCER, President 
Sinclair Oil Corporation 
New York, New York 


SKYWAYS ¢ OCTOBER 1956 


OCTOBER, 1956 


YWalfs FOR BUSINESS 


The official publication of the National Business Aircraft Association 
COVER by Willis E. Bishop 
Editorial 


The Green Cross and Aviation Safety ........ 7 
The Three Patriarchs and 

the Eleven Aircraft ............. F.H. Steward 11 
Flight Operations Round Table 

Jato as a Safety Factor in Business Aircraft .... 14 
The Bill of Materials ................ Willis Nye 19 
General News 

Bewla7 RAN Ger oo ernie yc ake oie eee aie se eee 

Helicopter Supercharger ..............++++.+ 22 

Cessna ,Expansionie.) 7 os eet oetels oso ae 

Narco Distributes Marconi ADF ............. 22 

Cessna 180 Spray Opevcation .............. 36 
Administration 2% Sta lower oe eae ee ete. 


NAVICOM 
New Nav-Aids and ATC Services ............ 27 
Transistor Magnetic Power Supply .......... 30 
Miniature Radar Beacon ..............+.-++ 30 
Caution on Radio Testing ...............-- 31 
Pneumatic Autopilot .................... 31 
VORTAC’ Decision Wevcrcs ticc-- tic sh enarerets oo Susi ete eeenSl 
Safety ZExchangGe: rcs a oe se ote tai ore enor ce Yas oe OD 
Maintenance ............... 
NUSA Vis Quip 06s) 3: aoc, escs «wo rae ce ee Peer ee OE 
Now Hear This ... 4 Business Hangar ....... 40 


FOUNDED BY J. FRED HENRY, 1942 


EDITOR & PUBLISHER 


LOIS HENRY 
DIRECTOR OF PUBLIC RELATIONS 
Carl E. Spitzer 
EDITORIAL ASSISTANT 
George Watts 


CONTRIBUTING EDITORS 


Karl Hess—Fuels & Oils 
Herbert O. Fisher—Flight Evaluations 


BUSINESS & PRODUCTION READER SERVICE MGR. 


MANAGER CIRCULATION MGR. 
Stanley M. Cook A. L. Verschoor 
ADVERTISING MANAGER 
Lee Clifton 


ADVERTISING OFFICE, 122 E. 42nd St.. New York 17, N.Y. Tel. MU 2-9138 


MIDWEST-C. T. Engdall, 154 East Erie St., Chicago 11, Ill. 
Tel. Delaware 7-4317 


BPA 


Member Business Publications Audit of Circulation, Inc. 
VOLUME 15, NUMBER 10 


SKYWAYS is published monthly by Henry Publishing Co., 122 East 42nd St., New 
York, N.Y. Printed in the U. . Single copy; 50c. Subscription Prices. U. S., 
Possessions, Canada and Pan Am. Union, $9.00 for 3 years, $7.00 for 2 years, $4.00 
for 1 year; all other countries add $1.50 per year for postage. Please give title, 
position and company connection when subscribing. Six weeks required for address 
changes (give both old and new). Manuscripts, drawings, other material must be 
accompanied by stamped, self-addressed envelope. SKYWAYS is not responsible for 
unsolicited materials. Accepted as controlled circulation publication at Bristol, Conn. 
Copyright 1956 by Henry Publishing Company. The following publications are com- 
bined with SKYWAYS; Air News, Flying Sportsman and Airways Traveler. All rights 
to these names reserved by Henry Publishing Co. 


by STANDARD OiieeGO MEP AINGY, 2O1n CA WI RO RINMeS 


Delivering groceries to the Sierra crest 


Snowbound in June! Every year from November to the I need with Chevron Aviation Gasoline 80/87 in our 
first days of summer, a snow-survey engineer and his wife Stinson’s Lycoming. Chevron 80/87 gives me performance 
are isolated in their home high in the mountains south of to spare when I’m climbing, yet I can lean down for real 
Lake Tahoe. And each month Max Jones, a grocer of economy in level flight. Burns clean, too; never fouls plugs. 


Gardnerville, Nevada, flies over the Sierra Nevada’s crest 
to drop fresh vegetables, meat and mail into the soft 
-snowdrifts piled near their door. 


“Flying over this kind of rugged wilderness calls for a 
really dependable engine. Ours has 500 hours on it now, 
and RPM Aviation Oils have kept it good as new. Com- 


“Much of the trip is low-level flying,” says Mr. Jones. “In pression is still up to factory standards. It’s never missed 
spite of going over the top at 10,000 feet I don’t have much a beat, always runs smooth as a watch. All the years 
room to spare. But even in a downdraft I get all the power I've flown, I’ve never had engine trouble using ‘RPM’.” 


TIP OF THE MONTH 


Downdrafts are often violent 
near the top of a mountain range. 


AVIATION 


Mr. Jones advises flying on the GASOLINE 


windward side of any ridge or 


pinnacle; then you can turn 


acle We take better care 
upwind if you hit a pocket. 


of your plane 


T.M'S **RPM,!'! SSCHEVRON,!’! "PLANE FAX," REG. U.S. PAT. OFF. 
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THE GREEN CROSS AND AVIATION SAFETY 


For years, the National Safety Council has sponsored annual awards of certificates to 
domestic airline operators for non-fatal airline operations. At almost any airline passenger 
counter these safety certificates may be seen on display. 

There can be little question but that these National Safety Council “Green Cross” Certi- 
ficates have contributed to public confidence in the safety of air travel, and have played a 
part in motivating a higher degree of attention to safety by the airlines. 

Until now, NSC Airline Certificates have been based on “Passenger Miles,”’ and given for 
operations with no fatalities. 

However much good these certificates may have done, they are not representative of a 
uniform yardstick designed to establish facts and to encourage the utmost attention to 
safety. For instance, “Passenger Miles” seems a poor criterion for exposure to hazard. 
“Airplane Miles Flown” makes a much better yardstick to measure exposure to hazard. In 
addition, basing a safety certificate on “fatalities” only is tantamount to awarding Lady 
Luck. Consequences of accidents, the degree of severity, such as fatality, have no particular 
relationship to accidental occurrence: 

Two similar accidents may occur from a similar preventable 
cause, one resulting in fatalities and the other resulting in no 
human injury at all. The thing to be measured is the acci- 
dental occurrence. Each such occurrence has a cause and 
quite often an uncontrollable severity; causes can be ana- 
lyzed, and, once analyzed, proper preventive measures can be 
undertaken. 

‘In all other forms of safety award, the National Safety Council measures accident “fre- 
quency” (occurrence) by a uniform yardstick, and it also measures “severity” (the result, 
such as fatality) by a uniform yardstick. The NSC Green Cross for Safety should be used 
in aviation the same way it is used in American industry. Its criteria and its rules should be 
readily comparable to the criteria and rules governing the safety awards for any type of 
accidental occurrence. 

Aviation is growing up; its safety record is good. It is unfortunate that the yardstick for 
measuring its record has not yet been properly established. It should be established for all 
segments of aviation: military, airlines, business, flying farmers, flying doctors and other 
segments of private aviation. NBAA is proud of its past sponsorship of Pilot and Member 
Company Safety Awards. Its rules are indeed strict; its certificates carry respect; it gives 
certificates based on “Plane Miles Flown,” a proper exposure to hazard, and only for oper- 
ations resulting in no injury, nor property damage of any kind. 

NBAA sincerely feels that uniform rules for safety awards is the business of the National 
Safety Council, and has so recommended to that organization. It would like to be able to 
compare its safety record with all other segments of aviation. It believes that such compari- 
son would lead to greater safety efforts throughout the industry. NBAA does not hope to get 
the National Safety Council to adopt rules and regulations as those it espouses, but it does 
hope to be helpful in establishing uniform criteria and rules that will lead not only to 
establishing the factual record of aviation safety, but moreover to encourage more attention 
to safety in the operation of aircraft of all kinds. ; 

NBAA is presently represented by its President on a National Safety Council Committee 
which is charged with the responsibility of formulating appropriate rules to govern contests, 
to measure safety efforts, to determine accident causes and to encourage greater safety 
activities throughout the field of aviation. 


A bright, brilliant new version of the 
only low-priced all-metal airplane 
with LAND-O-MATIC* landing gear 


*Patented landing gear that has revolutionized flying 


ALABAMA 


Tuscaloosa 
Dixie Air, Inc. 


ARIZONA 


Phoenix 
Sun Valley Air Service, Inc. 


ARKANSAS 
Little Rock 
Kenneth Starnes Aviation Service 


West Memphis 
Bowen Flying Service 


CALIFORNIA 
Bakersfield 

Pemberton Flying Service 
Bishop 

Bishop Flying Service, Inc. 
Chico 

The Morehead Company 
El Centro 

Tru-Air, Inc. 

Eureka 

Pierce Flying Service 
Fresno 

Hunt Aviation, Inc. 
Fullerton 

Ful-Air Service 

Long Beach 

Air-Oasis Company 
Modesto 

Pacific Air School 

Napa 

R, i Bridgeford, Inc. 
Oakland 

California Aviation Service, Inc. 
Oxnard 

P. J. Murray 

Pacoima 

Hank Coffin Aircraft, Inc. 
Redding 

H and H Flying Service 


Sacramento 
Patterson Aircraft Co. 


CALIFORNIA (Continued) 
Salinas 

Salinas Aircraft, Inc. 

San Diego 

Huntair, Inc. 

San Francisco 

Bay Aviation Services 
San Jose 

Wright Bros., Inc 

Santa Maria 

Machado Flying Service 
Santa Monica 

Erle L. Bacon Corporation 
Van Nuys 

The Business Aviation Company 


COLORADO 

Cortez 

Cortez Flying Service, Inc. 
Denver 

Clinton Aviation Company 
Grand Junction 

Monarch Aviation, Inc. 


Greeley 
Dick Nolan's Aircraft Sales 


CONNECTICUT 


South Meriden 
Meriden Aircraft Corp. 


FLORIDA 

Fort Lauderdale 

Sunny South Aircraft Service, 
Inc. 

Fort Myers 

Fort Myers Airways, Inc. 

Jacksonville 

Laurie Yonge Flying Service, 
Inc. 

Lakeland 

Lakeland Aero Service 

Orlando 

Orlando Flying Service, Inc. 

Panama City 

Sowell Aviation Company, Inc. 

Pensacola 

Bell Flying Service 


FLORIDA (Continued) 
Stuart 

St. Lucie Skyways 
Tampa 

Prince Aviation 


GEORGIA 

Atlanta 

Executive Aviation, Inc. 
Fulton Air Service, Inc. 
Macon 

Lowe Aviation Co., Inc. 
Savannah 

Hurd Flying Service 


IDAHO 

Boise 

C and P Aircraft Sales 
Burley 

Ken Roundy Skyways 
Idaho Falls 

Idaho Aviation Center, Inc. 


ILLINOIS 

Avrora 

Avrora Airways 

Carbondale 

Midwestern Aero Service, Inc. 
East Alton 

Walston Aviation, Inc. 

East St. Louis 

Walston Aviation, Inc. 
Harvey 

Aviation Activities, Inc. 
Litchfield 

W.L. S. Flying Service 
Metropolis 

Ohio Valley Aviation Company 
Moline 

Aeroline Flight Service 
Northbrook 

Mid-States Aviation Corporation 
Quincy 

Business Aircraft, Inc. 
Rockford 

Rockford Aero Service 


mms : 


ILLINOIS (Continued) 
Springfield 

Capitol Aviation, Inc. 
Waukegan 

Lake County Air Service, Inc. 
West Chicago 

Fox Valley Aviation Corporation 


Wheeling 
Pal Aero Sales 


INDIANA 

Anderson 

Anderson Charter & Flying 
Service 

Angola 

Paul D. Eyster, Inc. 

Elkhart 

Hanley Air Activities, Inc. 

Ft. Wayne 

Consolidated Aircraft Repair, 
Inc. 

Indianapolis 

Sky Harbor, Inc. 

Lafayette 

Halsmer Flying Service 

South Bend 

Stockert Flying Service, Inc. 


Terre Haute 
Tumbleson Aviation 


IOWA 

Cedar Rapids 

Hunter Flying Service, Inc. 
Des Moines 

American Aviation Company 
Dubuque 

Midwest Aviation Company 
Keokuk 

Lindner Flying Service 
Mount Pleasant 
Breazeale's Flying Service 
Oskaloosa 

Roth Airways 


Shenandoah 
Shenandoah Airways, Inc. 


IOWA (Continued) 


- Sioux City 


Sioux Air, Inc. 


KANSAS 

Arkansas City— Winfield 
Smyer Aircraft Company 
Chanute 

Dickerhoof Flying Service 
Lawrence 

Erhart Flying Service 
Manhattan 

Capitol Air Service 
Topeka 

Capitol Air Service 
Wichita 


Yingling Aircraft of Kan., In 


KENTUCKY 
Bowling Green 


Bridges Aircraft Sales & Ser. 


Lexington 


Bohmer Flying Service, Inc. 


Louisville 
Kentucky Air Transport 


Owensboro 
Ayer Flying Service 


LOUISIANA 


Baton Rouge 
Hair Flying Service 


New Iberia 
Pelican Aviation Corp. 


New Orleans 
Poelman Aircraft Co., Inc. 


Shreveport 
Southern Aviation Corp. 


MAINE 


Trenton 
Bar Harbor Airways, Inc. 


MARYLAND 
Baltimore 
Hinson Aviation Company 


The Cessna 172—the airplane so revolution- | 
ary, so easy to “drive,” 
bought it than any other airplane in 1956... 
now sleeker, smarter, more beautifully effi-| 
cient than ever for 1957—priced at $8,975, 
f.a.f. Wichita. 


SEE — FLY THE CESSNI 


that more people 


MASSACHUSETTS 
Beverly 
North Atlantic Airways! 
North Adams | 
Mohawk Valley Aviatii 
Company, Inc. | 
Worcester 
Jennings Brothers Air | 
Service, Inc. 


Ann Arbor 

Ann Arbor Aero Sere 
Coldwater 

Coldwater Flying Serv 
Detroit 

Great Lakes Airmotive: 


Flint ] 
Flint Aeronautical Cor} 


| 
MICHIGAN 
{ 


Jackson 
Prouch-Eteo Flying Serf 
Kalamazoo 
Kalamazoo Flying Ser) 
| 
Lansing | 
Hughes Flying Service > 
Pontiac 
Barbers Flying Services 
Port Huron 
Via Air, Inc. 


j 
] 
South Haven | 
South Haven Flying Se 

! 


MINNESOTA 
Hopkins 
Nelson Ryan Aircraft { 


South St. Paul | 
Lysdale Flying Service 


MISSISSIPPI | 
Clarksdale | 
Mississippi Valley Airc) 

Service | 
Hattiesburg | 
English Flying Service ) 


! 


MISSOURI 


Kansas City | 
Executive Aircraft or 
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The Three Patriarchs 
and the II Aircraft 


F. H. Steward, 
President, 
Steward-Davis, Inc. 


I: seems that a few years ago there 
were three world-renowned aeronauti- 
cal engineers. They were very highly 
respected—veritable Patriarchs of their 
profession. They became upset over the 
readiness with which farfetched ru- 
mors regarding aircraft performance 
are accepted. Having mischievous senses 
of humor, they decided upon a plan 
that would prove their opinions on this 
subject and also, perhaps, prod a few 
people into more exacting methods of 
evaluating aircraft performance. 

Shortly thereafter one of them 
“leaked” the information that they had 
come upon a remarkable but elemen- 
tary aerodynamic discovery through 
which, for a preposterously small sum, 
they could add 5% more cruising speed 
to any large aircraft. 

There was soon a waiting list of air- 
craft owners ready to have the Patri- 
archs modify their aircraft in accord- 
ance with the new discovery. The Patri- 
archs announced that they would per- 
sonally supervise modifications on the 
first eleven aircraft. They proceeded as 
follows: 

In the presence of the crew, three 
workmen, directed by “The Venerable 
Three”, applied giant calipers to all 
parts of the aircraft, taking dozens of 
apparently very precise measurements. 
One of the Patriarchs recorded this 
data by puching buttons on an impres- 
sive electric computer. 

All three of the Patriarchs then set 
up an animated conversation, with 
much swishing of slide rules, clattering 
of computer, and shouting of incanta- 
tions to each other about “binomial in- 
tegrators”, “kinetic viscosities”, “expo- 
nentiated modifications of compressible 
fluids’, and so on. 

At this point, the crew, somewhat 
skeptical but awed, was asked to leave 
and return in three days. Then the 
hangar was closed tight, and for the 
next three days nothing stirred. 

At noon of the third day, the crew 
arrived, and the aircraft was released 
for test flight. The crews were uni- 
OCTOBER 
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formly pleased with the results of these 
test flights. There was no question that 
these modified aircraft had become 
faster, safer, easier to fly and cheaper 
to operate, thanks to the remarkable 
discovery of the Three Patriarchs. 

Just as the eleventh airplane was to 
be delivered, the spokesmen for the 
Patriarchs announced that their dis- 
covery was too priceless to incorporate 
on anything but military aircraft, and 
the program would have to be can- 
celled. 

Now that the glow of association with 
the Three Patriarchs has worn off, sev- 
eral crews have begun wondering about 
exactly what their aircraft did receive 
from the program. In fact, it is widely 
rumored in the industry that whenever 
some of these crews chance to meet, 
nothing but loud arguments ensue re- 
garding whether the Three Patriarchs 
were charlatans or geniuses. 

I have repeated the tale of the Three 
Patriarchs because it highlights four 
important points: 

1. First, there is no question that 
small] and relatively simple modifica- 
tions to aircraft actually can result in 
significant performance gains. 

2. Significant performance gains are 
often very difficult to detect and define 
exactly. For example, if you test-flew 
a DC-3 or even a DC-7 in the morning 
and then again in the afternoon with 
modifications giving an honest 3% gain 
in cruising speed, you could not be 
absolutely certain whether there had 
been a gain or loss in performance. 
There would be too many other vari- 
ables involved. 

3. Few operators have engineering 
departments at their beck and call. 
Therefore, they must become better in- 
formed on aerodynamics and aeronau- 
tical engineering in order to evaluate 
the many proposals they must consider 
for modernization of their aircraft. 

4. Most operators do not demand 
from their vendors and their vendors 
rarely supply logical, well organized 
and verifiable presentations of their en- 
gineering data on proposed aircraft 
modifications. Also, operators should 
insist that when presented with a list 
of performance figures from ‘the test 
flights of a given modified airplane, 
they should also be shown performance 
figures for the same airplane before it 
was modified while operating under 
identical conditions. This is the only 
way they can clearly evaluate the per- 


fw 


centages of performance gain available 
from that modification. 

Does this mean that an operator must 
employ an engineer to evaluate every 
modification? I don’t believe that it 
does. I believe that the most helpful aid 
to an operator in such situations would 
be a check list for identifying and 
evaluating each separate element of a 
given modification package. I propose 
to submit to you a general outline of 
how such a check list should be drawn 
up for analyzing performance benefits. 

First, however, it would be interest- 
ing to review the history of these prob- 
lems, to see how they came upon us. 

Only a few years ago, in even rela- 
tively small airlines, the engineering 
load was carried by several engineers, 
who specialized in such things as 
power-plant maintenance engineering, 
airframe maintenance engineering, new 
equipment development engineering, 
and so on. 

But times have changed, and where 
there were once very few organizations 
in the entire world operating the larger 
aircraft, there are now about 800 pri- 
vate organizations in North America 
alone, all using Lodestars or larger 
aircraft. The majority has only one air- 
craft of that size, and the total opera- 
tions flight staff invariably consists of 
one pilot and one co-pilot-mechanic, 
and no more. 

Thus in the majority of our present 
day flight operations, two men are ex- 
pected to be able to understand, evalu- 
ate, and select the correct equipment 
and modifications for their particular 
organization from among the flood of 
new services and developments rising 
out of our industry. They have little 
choice but to draw upon vendors for 
assistance in many of these realms in 
order to attend to their more basic 
duties. However, many vendors have 
tried to embrace too many functions 
with too few personnel. They have not 
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been able to provide operators with as 
much documentation as they need, 
while tending to be rather biased in 
evaluating services and products. 

In the final analysis, an operator can 
protect the interests of his company 
only by increasing and diversifying his 
knowledge of aviation engineering. He 
must develop his own resources for 
checking his vendor’s presentations and 
for comparing one vendor’s data with 
that of other vendors. The checklist 
outline presented here should help 
greatly. 

The first step in drawing up this 
check list is to segregate each separate 
element of any given modification pack- 
age into three basic categories, accord- 
ing to whether it affects the aircraft’s 
Thrust, Drag, or Weight. A fourth cate- 
gory will show the final effect on the 
aircraft’s performance when the indi- 
vidual effects on Thrust, Drag and 
Weight are combined. The combination 
is important because if, for example, 
you increase Thrust and decrease Drag, 
but increase Weight, the increased 
weight will nullify the other gains and 
cause a net Joss in performance. 

Here is how the method was applied 
and how it could be used by an opera- 
tor if he were to make a study of sey- 
eral alternate power-plants for use on 
his DC-3. First, he must recognize the 
three major sub-categories contributing 
to Thrust: Engine, Propellers, and Ex- 
haust Stacks. 

His first check list would be of each 
alternative engine which might be in- 
stalled on his DC-3, including the pres- 
ent R-1830-92. He would then plot the 
following characteristics as approved 
for this DC-3: dry weight, take-off 
horsepower in low blower (and high if 
available), METO horsepower in both 
blowers, maximum cruising power in 
both blowers (defined here as 66%% 
of METO), average cruising power in 
both blowers (defined here as 55% of 
METO), critical altitudes for each of 


these power conditions, crankshaft 
TABLE 1 

Engine Propeller 
R1830-92 6353A-18 
R1830-94 6353A-18 
R2000-D5 6863A-1 
TABLE 2 

Engine Propeller 
R1830-92 6353A-18 
R1830-94, 6353A-18 
R2000-D5 6863A-1 
TABLE 3 

Engine Propeller 
R1830-92 6353A-18 
R1830-94 6353A-18 
R2000-D5 6863A-1 
TABLE 4 

Engine Propeller 
R1830-92 6353A-18 
R1830-94 6353A-18 
R2000-D5 6863A-1 
a2 


RPM for each power, prop shaft RPM 
at each power, and specific fuel con- 
sumption for each power. This data 
would be compiled on graphs to high- 
light the differences between the en- 
gines. 

Next, in running up his Thrust check 
list, the operator would list each alter- 
nate propeller he wishes to consider 
for each alternate engine. He would 
record the types of blades and hubs 
plus the weight of each different com- 
plete assembly. Then he would sum- 
marize the propeller efficiency factors 
for each propeller as installed on each 
engine. It would be best to obtain these 
efficiency factors from a vendor or from 
the propeller manufacturer. 

Propellers provide thrust in about 
the same way as wings lift. If you put 
too much load (in this case engine 
horsepower) on them at too low a 
speed, they stall. 

The standard DC-3 engine-propeller 
combination is the 1200-hp R-1830-92 
with 6353A-18 propeller blades. This is 
a remarkably good combination, and 
in fact surpasses in the low-speed 
ranges the highly-developed propellers 
used on the latest DC-7’s in terms of 
pounds of thrust delivered per horse- 
power. Trying to put any more horse- 
power into this propeller is likely to 
give diminishing returns, unless you in- 
creased its speed or lengthened the 
blades. The latter choice is impossible 
because the 6353A-18 blade is as large 
in diameter as can be installed on a 
DC-3. 

Thus if an operator wished to install 
a more powerful engine on his DC-3 
that would equal the standard -92 in- 
stallation for pounds of thrust deliv- 
ered per horsepower, he could still use 
the standard “toothpick” propeller, 
provided he turned it faster. A more 
powerful engine that turned the prop 
more slowly, such as the R2000, would 
overload the propeller, and you would 
have to seek another model propeller 
with wider blades to absorb the greater 
horsepower. 


Prop RPM @ T-O Brake HP 
TO- Power 
1520 1200 
1575 1350 
1350 1450 
Lb. Thrust/ Total Thrust 
Brake HP “0” MPH 
3b 4210 
3.33 4490 
2.8 4065 


Lb. Thrust/ Total Thrust @ 


Brake HP 60 MPH 
2.98 3580 
2.83 3845 
254 3690 

Lb. Thrust/ Total Thrust @ 

Brake HP 96.8 MPH (V,) 
PAH 230 
2.66 3590 
DS 3615 


rr i 


Thus it is evident that the choice of! 
alternate engines and propellers for 
modifying any given airplane involves: 
many compromises because, short of! 
expending tremendous sums for engi-: 
neering entirely new components, one’ 
must try to modernize with components: 
that are already available and license-. 
able on the aircraft. | 

To illustrate the effect that such com-. 
promises can have, and to continue the: 
illustration of how an operator would! 
use the check list evaluation technique’ 
to establish comparative data, consider: 
the take-off performance of three: 
widely recognized alternate engine-- 
propeller combinations for the DC-3) 
(Table 1). At the instant of starting: 
take-off, with airspeed at “0” mph, each: 
engine with its propeller would deliver: 
thrust as in Table 2. At 60 mph each) 
engine-propeller combination would de-- 
liver thrust as in Table 3. At V2 speed,. 
96.8 mph, each engine-propeller com-. 
bination would deliver thrust as in 
Table 4. | 

Notice that in each of these cases: 
the 6353A-18 propeller delivers slightly: 
less thrust per horsepower when it! 
must absorb 1350 hp than when absorb-. 
ing 1200 hp. This indicates that the: 
extra 150 hp is slightly overloading it. 
Notice too that the R2000 puts out less; 
thrust per brake horsepower tham 
either of the other engines throughout! 
take-off, and that at V2 speed on the 
DC-3 the 1450 hp of the R2000 is ap- 
proximately equal to the 1350 hp of the 
-94 in terms of total thrust delivered. 

The same calculations and graphs 
should be prepared for the Thrust per- 
formance of engine-propeller combina- 
tions at METO and cruising powers for 
the appropriate speeds and altitudes. 

This completes the checklisting of 
engines, propellers, and combinations. 
The last sub-category under Thrust is 
then “Exhaust Stacks”. 

The best energy recovery currently 
achieved is about .18 pounds thrust per 
brake horsepower of the engine. If you 
normally cruise at 10,000 feet in 
DC-3 using 600 hp per engine at 185 
mph, this optimum exhaust recovery 
will contribute as much to Ryeens | 
speed as 60 additional brake hp o 
each engine. Thus with an ideal ex 
haust system you could increase your 
speed from 185 to about 192 mph. | 

The proper design of exhaust sys- 
telus is a delicate job. In the evalua- 
tion of “Exhaust Stacks” on his pe] 
list, an operator is particularly de 


(Continued on page 34) 
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Featherweight 
Champ! 


ARC’s ADF weighs less than 20 lbs! 


Why carry dead weight? Why excess bulk? 


This Automatic Direction Finder offers accuracy and 


reliability proved in more than two years of testing — yet 
the entire 5-unit system weighs only 19.7 pounds. Now 
you can have a DUAL installation where required — at a 
weight saving of 80 pounds or more. 


The ADF still is the world’s Number One navigational 
aid, usable on an estimated 60,000 radio stations. Now 
you can have ADF featuring ARC standards of 
performance and reliability, This system incorporates 
hermetic sealing of critical components such as the 
entire loop assembly. It also has other mechanical 
features designed and tested for dependability under 
today’s higher speeds and more exacting operational 
and environmental conditions. 


The Type 21 ADF covers all frequencies from 
190 ke to 1750 kc. It requires less power — 
only 2.8 amps at 27.5 volts dc input. Extremely 
low drag of the loop is an outstanding feature. 
Housing extends only 2 inches from the skin 
of the aircraft. 


Now make room for more payload and 
other equipment. Fly with ARC- 
reliability, less weight, less space, less 
drag. Ask your dealer for 
complete details. 


TYPE 21 ADF WEIGHS ONLY 19.7 POUNDS 


Component Units Weights: Receiver, 6.8 Ibs.; 
Loop, 4.3 Ibs.; Loop Housing, 0.5 Ibs.; 
Control Unit, 1.6 Ibs.; Indicator, 1.3 Ibs.; 
Power Unit, 5.2 Ibs.; 

CAA Type Certificated 


Dependable Airborne Electronic Equipment Since 1928 


Aircraft Radio Corporation Boonton, NEW JERSEY 


Ormnni/ILS Receivers »° Course Directors 
LF Receivers and Loop Direction Finders 


e UHF and VHF Receivers and Transmitters 


10-Channel Isolation Amplifiers 


8-Watt 


Audio Amplifiers * Interphone Amplifiers * Omnirange Signal Generators and Standard 
Course Checkers * 900-2100 Me Signal ‘Generators 
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OPERATIONS. 


Washington, D.C. 


Jato as a Safety Factor 
in Business Aircraft 


Panel discusses experiences with Jato, its advantages and potential 
for future development, and comments on some of these characteristics: 


e C.A.A. certificated standby 
rocket engines now available 
for larger business aircraft; 
Junior Jato on its way. 


e@ Eleven business installations 
flying, fourteen in process, and 
seventy more planning. 


@ C.A.A. policy permits gross 
weight increases to cover in- 
stalled weight of Jato on air- 
craft. 


e Instantaneous thrust on demand 
for protection throughout flight. 
Jato valuable en route and in 
landing as well as for take-off. 


e@ Latest Jato has no smoke- or 
noise-nuisance. 


@ Costs 2% to 3% of airplane 
value for initial installation; 
costs 144% to 114% of plane 
value anriyally to carry Jato. 


Burleigh Putnam, Moderator (Chief, 
General Safety, Division, CAA): “Jato 
is a term we've all been hearing for a 
good many years, and I doubt if there 
are very many people who really know 
the extent to which Jato units are being 
used, how they’re made, and so on. 
Jato has been used as a standby thrust 
medium by a few business aircraft 
operators since 1949. With the coming 
availability of Jato units with improved 
characteristics for standby application, 
there has been considerable interest in 
business aircraft installations. I have 
asked Mr. Rice if he would tell us a 
little about the manufacture of these 
rocket engines, what the name Jato 
stands for, etc.” 

G. E. Rice (Manager, Commercial Jato 
Sales, Aerojet General Corp.): “The 
name “Jato” stands for “Jet-Assisted 


Take-Off,” but this is something of a 
misnomer for the application which we 
are discussing, which is the use of Jato 
as standby rocket thrust. 

“Solid propellant Jatos are being 
manufactured for military use by Aero- 
jet General Corporation, Allegheny 
Ballistics Laboratory, Grand Central 
Rocket Division, and Phillips Petro- 
leum Rocket Division. There are also 
several manufacturers of liquid propel- 
lant rocket engines, including some of 
those just mentioned, but it is believed 
that the standby usage will be confined 
to solid rocket units for the immediate 
future because of their simplicity, re- 
liability and low maintenance require- 
ments. 

“To date, application has been made 
and CAA certification has been re- 
ceived on only one of the currently 
manufactured aircraft rocket engines, 
the Aerojet General 15KS-1000-Al 
smokeless rocket engine. However, it is 
understood that some of the other 
manufacturers are considering certifica- 
tion for some of their products, and 
Aerojet has under development a 
smaller unit for lighter aircraft, which 
should be certificated early next year. 
This small unit will deliver 250 pounds 
thrust, or about 100 hp, and will be 
applicable to airplanes from the Cub 
class to the Twin-Beech class.” 
Putnam: “Captain Domning, we have 
heard about some of the Jato applica- 
tions in the high altitudes of South 
America, and I think the airlines down 
there are going to do some additional 
work with rocket thrust. Would you 
like to give your views on the need for 
this supplemental thrust, particularly 
with regard to altitude and_ high 
temperatures.” 

Loyal Domning (Technical Chief Pilot, 
Panagra): “We received CAA authori- 
zation for the use of Jato on our DC-4’s 
in operation from La Paz, Bolivia, in 
1950. The elevation of that airport is 
13,400 feet above sea level, with an 
average ambient temperature of 50° F. 
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above standard, resulting in density 
altitudes between 16 and 17,000 feet. 
The engine and aircraft performance 
will suffer a good deal under these 
conditions. Since, as a rule, aircraft 
manufactured to date are designed to 
operate from airports below 8000 feet, 
the special problems that we have at 
these high airports have not been met 
by basic aircraft. 

“The only way that we were able to 
make the DC-4 an economical airplane 
for that operation was to add thrust 
in some manner, and the only device 
available for adding this thrust was 
Jato. We installed the units, tested 
them very thoroughly, instituted a com- 
plete pilot training program, and en- 
joyed complete success. Not only were 
we happy with it from the technical 
aspect, but the company was happy 
with it from the economic aspect, and 
the pilots were happy with it because 
the airplane behaved very well with the 
Jato units attached. We now have an- 
other proposal before the Civil Aero- 
nautics Board which would, if approved, 
authorize the use of Jato on our DC-6B 
and DC-7B airplanes at the same air- 
port.” 

Putmam: “Col. Estelle, has your com- 
pany used them at all?” 

W. W. Estelle (Aviation Manager and 
Chief Pilot, Esso Shipping Company): 
“Yes, we have been using Jato on our 
DC-3’s for about six years. In the past 
three months, we have engineered and 
installed them on our Convair 240 with 
great success. 

“With the DC-3, we used them on 
take-offs in Costa Rica, where it would 
require the complete field for take-off. 
The field was about 3000 feet long, and 
at an altitude of 3000 feet. We could, 
with the use of two Jatos, get off in half 
the field, or about 1500 feet. We’d be 
at least two or three hundred feet in 
the air at the end of the field. With the 
Convair, we were taking off in Colorado 
at a turf airstrip which is 6200 feet 
high, with a density altitude of 8000 
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feet. Here we used only 68% of the 
runway with four Jatos sequenced in 
pairs. We have six installed. The only 
experience we've had so far is with 


Convair and DC-3.” 


Rice: “In addition to high-altitude 
operations with Jato, another type of 
application is developing very rapidly. 
This is a standby thrust application to 
give protection throughout the flight. A 
typical example of this in the take-off 
regime are three instances of usage in 
the South American operations at La 
Paz. These three cases did not involve 
the condition for which the Jato was 
originally installed, which was to cover 
the problem which might exist should 
engine failure occur between V, and 
the 50-foot obstacle clearance. In one 
case, the pilot encountered — freshly 
drifted snow which the airport person- 
nel were not aware of, and which re- 
duced his acceleration to a critical 
point. In another case there was a 
wind-shift during the take-off, creating 
marginal conditions. In the third case, 
there was an engine failure at about 
100 feet altitude, and simultaneously 
the pilot encountered some turbulence 
which reduced his speed to marginal. 
In all cases Jato was utilized to acceler- 
ate into a safe speed range. Am I cor- 
rect on this, Captain Domning?” 


Domning: “The first instance you men- 
tioned must have been with another 
operator. I’m not familiar with it; but 
1 know the other two did happen.” 


Rice: “Yes, the first instance was in 
Braniff’s operations. These are intro- 
duced only as actual incidents where 
Jato put an airplane into a safe con- 
dition which would otherwise have been 
marginal. Going on with this, we have 
recently made a survey of the accidents 
that have occurred in flight between the 
start of the takeoff and the end of the 
landing run. In our review of accidents 
in Executive and Air Carrier flying, we 
have made several hundred individual 
contacts with accident-investigation per- 


sonnel of the CAA, the CAB, the ALPA, 


BURLEIGH PUTNAM (Center) and Col. Estelle discuss with G. E. Rice (back to camera) 
the alternatives of nacelle and fuselage mounting of Jato, and its effects on flight charac- 
teristics. Frank Dolinski (1) reported no disadvantage in nacelle mounting. Capt. Loyal 
Donning described Panagra’s Jato experiments from high altitude airports in South America. 
Gilbert ‘DeVore commented on drag-load of externally mounted Jato units. 


several corporations and several indi- 
vidual airlines to be sure that we had 
correct information regarding the cir- 
cumstances surrounding the accidents. 
We have made a careful study of the 
CAA accident reports covering fatal 
executive flying accidents from 1949 
through 1955, and substantial damage 
and fatal air carrier accidents in 1954 
and 1955. While I have personally been 
a pilot and aircraft engineer for over 
twenty years, I preferred not to trust 
my own judgment, because of my 
enthusiasm for standby rocket thrust. 
I checked each situation carefully with 
several executive and airline pilots of 
over twenty years experience. This has 
resulted in the deletion of some acci- 
dents which we thought might have 
been prevented, and the addition of 
others. Here are the results: 

“In the executive field there have 
been 27 fatal accidents involving 121 
fatalities in the period from 1949 
through 1954. Of these, it appears that 
13, or 48%, could have been prevented 
or reduced in seriousness by additional 
thrust at the critical point. 


“Of the total fatal accidents, 6 acci- 
dents (or 22%), occurred in take-off, 
14 accidents (or 52%) occurred en 
route, and 7 accidents (or 26%) oc- 
curred in landing. Additional thrust 
might have prevented 83%, or 5 out of 
the 6 take-off accidents, 29%, or 4 out 
of the 14 en route accidents, and 57%, 
or 4 out of the 7 landing accidents. 

“The fatal air carrier accidents dur- 
ing 1954 and 1955 also follow the same 
pattern rather closely. Of the 20 fatal 
accidents in this period, 15% occurred 
in take-off, 60% occurred en route, and 
25% occurred in landing. In the air 
carrier field, 100% of the take-off acci- 
dents, 25% of the en route accidents, 
and 60% of the landing accidents 
might have been prevented or reduced 
in seriousness by additional thrust. 

“We cite these statistics to emphasize 
that, contrary to general belief, and 
contrary to our own past thinking, this 
standby thrust medium offers protec- 
tion throughout the flight, rather than 
being solely an assist-take-off unit. 


Actually, undershooting on landing is 
the largest single source of accidents 


ROUND TABLE PARTICIPANTS (left to right): Frank J. Dolinski, 
Aerojet General Corporation; Loyal Donning, Pan American 
Grace Airways; Gilbert DeVore, DeVore Engineering Service; 
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Burleigh Putnam, Chief, General Safety Division, C.A.A., Mod- 
erator; Col. E. W. Estelle, Esso Shipping Company; E. J. Swear- 
ingen, Howard Aero, Inc.; and G. E. Rice, Aerojet General Corp. 
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ROUND TABLE 
PARTICIPANTS 


BURLEIGH PUTNAM, Modera- 
tor, is Chief of CAA General 
Safety Div. Has been flying since 
1929; pilot and instructor, 1932- 
36; Aeronautical Inspector, Bu- 
reau of Air Commerce (CAA) 
1937; Chief, Aviation Safety Div., 
Region 8, 1941-52. 


GILBERT DEVORE, President 
of DeVore Engineering Service, 
has worked in aircraft design for 
Curtiss-Wright, Bristol Aircraft 
Div., and Fairchild Personal 
Planes Div. Flight research for 
NACA; flight test engineer, 7 
years, CAA. Member IAS, AHS, 
Wings Club. 


FRANK J. DOEINSKI, Chief 
Pilot for Aerojet General Corp., 
has been flying since 1937; flight 
instructor, Spartan School; test 
pilot, Consolidated Aircraft, 
1942; ATC Pacific Theatre; 
KLM pilot, corporate pilot since 
1948. 


LOYAL DOMNING, Technicai 
Chief Pilot for Pan-American 
Grace Airways, was Naval car- 
rier pilot until 1939; airline pilot 
since 1939. Made original Jato 
tests for Panagra in 1950. 


E. W. ESTELLE, Aviation Man- 
ager and Chief Pilot for Esso 
Shipping Co., has been with Esso 
and its affiliates for 24 years; 
served in both wars, the second 
in the CBI and Pacific Theatres. 


G. E. RICE, Manager of Commer- 
cial Jato Sales for Aerojet Gen- 
eral Corp., has been a pilot for 
20 years; has served in engineer- 
ing or sales positions with Stin- 
son, Hiller, and between 1933 and 
1944 was aircraft engineer or 
production manager for various 
major aircraft manufacturers. 


E. J. SWEARINGEN, Executive 
Vice President of Howard Aero, 
Inc., has been associated with 
Howard since 1947 except for 18 
months with Lear, in develop- 
ment of the Learstar and Arcon. | 
At Howard he supervised engi- 
neering of Super Ventura. 


in both civilian and military flying. 
These are not as a result of mechanical 
or power failure alone, but also from 
windshifts, downdrafts, ice loads, etc. 
Additional thrust could provide the 
necessary climb to prevent many of 
these.” 

Gilbert DeVore (President, DeVore En- 
gineering Service): “I would like to 
add to Mr. Rice’s comments concern- 
ing these accident reports. We have 
discussed them at some length, and in 
analyzing the report, some landing 
accidents were discarded which on first 
impression would lead you to suspect 
that they could have been avoided by 
the use of Jato. However, further in- 
vestigation was made concerning these 
accidents and, for example in two cases, 
the Mason City DC-3 accident and one 
involving a Convair in Chicago, it was 
determined that the pilot had not had 
time even to advance the throttles. 
Therefore, these were thrown out, since 
the pilot was not able to attempt a 
recovery. Another case, involving a 
Martin, in Albuquerque, was also dis- 
carded; however we feel that this acci- 
dent might have been reduced in ser- 
iousness had Jato been available. | 
believe very much in the ability of 
Jato to avert or reduce in severity some 
of these fatal accidents which occur 
in landing.” 

Putnam: “That would be a real con- 
tribution to safety. Perhaps Captain 
Domning would like to make a state- 
ment regarding the remarks that we’ve 
just made.” 

Domning: “I can only say that in our 
consideration of the utility of Jato, we 
have always had an actual performance 
credit in mind. Rather than runway 
‘length problems or obstacle clearance 
problems, we have had the problem of 
lifting more payload from specific air- 
ports at high altitudes in high temper- 
ature conditions. We have approached 
these conditions with the idea of utiliz- 
ing Jato thrust to meet the first seg- 
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ment and second segment climb re- 
quirements, and, in addition, to meet 
the landing requirement, which is a 
very critical matter when you get to 
high altitude and your power is re- 
duced. We haven’t gone into this thing 
with the idea that we are affecting 
safety one way or the other, because we 
can always have the same safety by 
reducing payload and operating with a 
lighter weight. We have found that 
from the economic aspect of operation 
Jato has filled the gap where nothing 
else would do.” 

Rice: “Perhaps, when you say that you 
can always have the same safety by 
off loading, you’re overlooking the fact 
that when you have rocket engines 
aboard as standby thrust you have them 
available all the time, regardless of 
whether the aircraft is developing full 
power or not. Since all of your per- 
formance considerations are based on 
the critical engine-out condition, you 
definitely have this added _ safety 
through the periods when the most 
accidents occur. It has been our expe- 
rience, from reviewing the accidents in 
recent years, that very few of them 
occur as a result of engine failure on 
take-off. So you do have this additional 
thrust available all through the flight 
to protect you even when you have all 
of the engines operating. And this is 
added safety.” 

Domning: “Much of what you say is 
perfectly true. However, as far as the 
landing maneuver is concerned, we 
have not felt that Jato makes anything 
like the degree of contribution that it 
makes in the take-off, because of the 
fact that, if the pilot is going to be in 
the position to recognize his perform- 
ance deficiency, the first thing he’s 
going to do is to apply his normal 
engine power. If he doesn’t recognize 
this performance deficiency, he isn’t 
going to do anything, and the Jato 
won't help him. Secondly, in his land- 
ing approach, if the pilot recognizes 
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his performance deficiency, and adds 
engine power, and in addition to that 
applies Jato, it probably is going to 
mean that he will have to go aroun:! 
and make another attempt to land, be- 
cause he can’t shut the Jato off, and if 
it takes him out of the spot he’s in, he’s 
probably going to end up overshoot- 
ing. 

evens: “Mr. Domning’s comments are 
very interesting, since they indicate that 
the full advantage and benefits of Jato 
are not completely realized. I should 
like to point out that we are talking 
about undershooting, which may occur 
as a result of the pilot’s own flight path 
or as a result of the elements, and as a 
consequence produce a fatal accident. 
If Jato is armed for landing and the 
pilot calls for it, the co-pilot can fire 
Jato and have its maximum thrust 
available before the pilot can get the 
throttle open. It must be understood 
that the ability of an airplane to climb 
is a function of its excess thrust horse- 
power. Jato provides an important 
boost in excess thrust horsepower, thus 
giving the airplane a good rate of climb 
in a critical period. With full take-off 
power, a DC-6 would put out approxi- 
mately 20,000 pounds of thrust. A two- 
bottle Jato firing would add 2000 
pounds of thrust, which would better 
than double the excess thrust horse- 
power available for climb. As_ for 
making another go-around the field, 
obviously this is infinitely better than 
a fatal accident. However, it certainly 
will not always be necessary to make 
another go around the field. A DC-6, 
for example, in level flight at 125 mph, 
is probably pulling 4000 horsepower. 
This would be equivalent to approxi- 
mately 8500 pounds of thrust. Since 
thrust equals drag in level flight, we 
would be adding only approximately a 
fourth of the thrust required for level 
flight with the addition of Jato. When 
the throttles are chopped, the Jato 

(Continued on page 42) 
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THE BILL OF MATERIALS 


[' is probable that with the increase 
in the use of twin and multi-engine 
air transport planes for business, 
coupled with the current and preva- 
lent shortage of this equipment, air- 
transport maintenance concerns will 
be required to accomplish consider- 
able modification of these airplanes to 
bring them to the latest CAA require- 
ments. Thus, mechanical as well as 
interior modifications will be in order 
and will require considerable engi- 
neering to comply with this program. 
In any modification operation on an 
air transport, be it one or a group of 
airplanes, the Bill of Materials cover- 
ing the work is an essential engineer- 
ing document for the organization 
performing the work as well as for 
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the customer. Therefore, let us review 
some of the preliminary aspects of the 
Bills of Materials that will be required 
in order to perform modification 
work systematically at the lowest com- 
mensurate cost. 

A Bill of Materials is defined as a 
systematically compiled list of raw 
materials, semi-finished parts or as- 
semblies, finished fabricated parts, 
purchased parts, attaching parts, and 
other furnished equipment and com- 
ponents necessary to perform a spe- 
cific modification. Usually, a Bill of 
Materials is presented on a printed 
form of some sort and is made in the 
sequence of assembly for parts with 
multiple components. The list of parts 
or materials may not necessarily take 
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into consideration the number or 
quantity required per airplane, such 
quantities as required being derived 
from production planning orders. It 
may be made in a consolidated form 
or it may be segregated, depending on 
the kind of modification required or as 
required by the customer or his en- 
gineering representative. Parts or ma- 
terials that require special action are 
noted appropriately. There is no 
standard set form for the compilation 
of a Bill of Materials, one form func- 
tioning as well as the other. It is also 
possible that a printed form not be 
used, the information for a Bill of 
Materials being contained on the 
engineering drawings covering the 
modification work. 
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FIG. 1—Raw stock B/M is compiled to show quantity of raw ma- 
terials necessary to accomplish a specific modification. It also may 
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include maintenance raw stock where overhaul is performed simul- 
taneously. No consideration is shown for either waste or rework 
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Several various kinds of B/M are used 
in air-transport modification, 1.e., 


1. Raw Stock 
2. Customer Furnished Parts. 


3. Purchased Parts and Installed 
Components. 


A ferrous and non-ferrous metal should 
be shown as castings, rolled or extruded; 
forged; ingot or billet stock; rod, bar, or 
tube; strip, sheet, or plate; wire or cable. 
Rubber materials should be shown as 
natural or synthetic. Solder as aluminum 
bar, lead and tin, silver tip, silver wire, 
spelter rod, or wire. This makes for easy 
identification, 

Where possible, the processing materials 
should also be listed under finished weights 
and furnished as a separate group. This is 
to include the materials used in the manu- 
facturing processes which are usually not 
part of the modification contract. The quan- 
tity may be obtained by dividing the 
quantity used over a period of time by 
airplane deliveries, or by comparison for 
a similar type. This data is useful in 
compilation of the accreted weight on the 
airplane after modification. 
Preparation of the B/M There are 
certain well-defined rules to be followed 
in the preparation of the Bill of Materials. 
These are uniform throughout the indus- 
try and can be easily followed. 

The model of the airplane is shown 
along with the license number and serial 
number in the case of an individual air- 
plane undergoing modification. 

When a purchased part is being broken 
down, the part number is shown in place 
of the model type. 

Assemblies are shown as aileron as- 
sembly, elevator assembly, or left wing 
assembly, in that order of alphabetization. 
Installations such as equipment and fur- 
nishings, landing gear installation, etc., 
are to be shown in that manner. 

The sizes indicated on the B/M for 
raw stock should be those ordinarily used 
in purchasing. Materials (raw stock) are 
listed by grades, alloys and numbers, etc., 
so that these may be readily identified and 
broken down into basic materials. Com- 
mercial or A-N specifications, tradenames 
or other descriptive methods should be 
used so that the material can be ordered 
from several vendors of the same product. 
In the instance of alloy steels, if required, 
these should be listed as plain hot rolled, 
annealed, pickled; rolled, normalized; hot 
rolled, rough finish; hot rolled, heat 
treated (quenched and drawn); cold 
drawn; cold rolled, annealed and pickled 
(sheet and strip) or cold rolled temper 
to hardness. This is essential information. 

In the interest of weight control, the 
finished weight also can be shown by add- 
ing the finished weight of the individual 
weight of component parts. However, this 
is a refinement and ordinarily may not be 
done in air-transport modification. 

The assembly quantity should be the 
total quantity of each part per assembly 
or installation. 

The part number should be listed under 
that which a purchased part is procured. 
If an A-N number also is assigned to it, 
this should be shown parenthetically. Al- 
ternate sources of supply may be desig- 
nated also. 
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In general, to assist the purchasing of 
material, all information for ordering and 
specifying the part should be included. 
It is important that the nomenclature be 
in accordance with the titles of the engi- 
neering drawings for modifications such 
as Cargo Bulkhead-Attaching bracket; 
Luggage Rack-divider partition, etc. Draw- 
ing numbers should be referenced. 

Where fabricated parts are purchased, 

the vendor should be designated, along 
with other pertinent data. 
Who Prepares the B/M Depending upon 
the size of the concern undertaking modi- 
fication work, the Production Planning 
Section of the Engineering Department 
usually prepares the B/M from engineering 
drawings, service bulletins, project sketches, 
etc. In the smaller concerns this may be 
done by the engineer directly in charge 
of. modification projects. The airplane 
manufacturer’s parts catalogs and service 
bulletins provide a ready source of supply 
of breakdown information, part numbers, 
and assembly numbers. However, in the 
case of special modifications done locally 
by the company performing modification 
work, the B/M is listed on the engineering 
drawings or sketches along with the quan- 
tity per plane. 

Normally, modification work comprises 
changing a passenger transport into a 
cargo plane or vice-versa, installation of 
a new interior, installation of new radio 
equipment or instrumentation, or new en- 
gine installation. From this it may be 
gathered that the B/M as applied to over- 
haul and modification is not as extensive 
as the manufacturing breakdown. 

It is true such work can be done without 
a B/M but where contract cost is involved 
and where a quantity of airplanes is modi- 
fied in a similar manner, the need for a 
complete B/M is apparent. 

For example, on an air-transport modifi- 
cation project, what control does the cus- 
tomer have over a modification of his air- 
plane unless he has access to a B/M which 
shows and designates the material to be 
used. When the B/M is available, he or 
his representative can inspect it, accept 
or yeto the use of certain materials of 
his preference, and he can also be certain 
that the inspection of the final work will 
be in accord with the material on the B/M. 

For the customer who has work per- 
formed on a time-and-material basis, the 
B/M works to his advantage as well as 
to the advantage of the organization per- 
forming the modification. It also shows the 
cost of the parts to be used and functions 
as a guide for the material quality. This 
document should become part of the air- 
plane history to show what was incorpo- 
rated into the structure during the life of 
the plane. Thus, by the judicious use of a 
B/M, the customer can exercise a reason- 
able control on parts installed in his air- 
plane. 

Airplane manufacturers usually include 
a B/M in any service bulletin that they 
prepare. This type of B/M is somewhat ab- 
breviated but it does show the part number, 
description, and other detailed data. Where 
the service bulletin is in the category of 
a mandatory airworthiness directive, the 
parts to be removed or installed are listed 
in detail along with the quantity of parts 
to do the work. The B/M may or may not 
always include the quantity per plane but 


may refer to drawings from which it is 
possible to determine the parts per plane. 
Control of Costs by the B/M On those 
projects where the modification operations 
may be done on a cost-plus or a negotiated- 
cost basis, documentary proof is the logical 
way to arrive at the final cost of this work. 
When the final costs of material are ac- 
counted and costed, it is necessary to de- 
termine the cost of parts, sub-assemblies, 
assemblies, and raw stock by means of 
the B/M which shows the quantity. Refer- 
ence to current purchase orders cross- 
referenced against the B/M makes it easy 
to determine the landed cost at the main- 
tenance base. 

Another phase of the cost control is 
the referencing of production planning 
orders against the numbered B/M. Thus, 
the quantities of parts or material is known 
per airplane, and the production-planning 
orders required to perform various installa- 
tions or overhaul operations. When these 
production planning orders are authenti- 
cated by licensed inspection personnel as 
being complete, then the actual shop cost 
may be arrived at for over-all cost pur- 
poses from which the fee paid to the con- 
tractor for the work is determined. 

Where work is only partially completed 
and the balance may be deferred to a 
later date, such as a partial overhaul, the 
B/M permits the inspection personnel to 
determine accurately what work has been 
accomplished in the utilization of parts. 
From this, cost data can be determined. 

Another function of the B/M form is to 
control the issue of parts or stock from the 
storeroom. It permits a closer inventory con- 
trol when properly coordinated with accu- 
rate records and prevents pilfering and re- 
issue of parts unknowingly against a 
specific project, which is always a factor to 
contend with in modification projects. 
Summary By means of the B/M, it is 
possible for the air-maintenance organiza- 
tion to control the inventory, the procure- 
ment, and the scheduling of material in 
conformity to the delivery schedule of com- 
pletion. It also is used as a guide to con- 
trol the withdrawal of material from the 
stockroom to comply with the production- 
planning orders as well as to cost, ma- 
terial, etc. All of these functions could 
not be efficiently controlled unless the B/M 
method of controlling material is used. 
It provides a record form to obtain an audit 
of material that has been issued against a 
specific plane project. It also functions as 
a material installation guide for the cus- 
tomer. Thus, without good B/M control 
modification work may be performed, but 
not performed with a degree of control 
that is satisfactory where competitive con- 
tractural costs must be reckoned with. 

In general, the B/M is one of the primary 
documents for all personnel concerned with 
modification work. It also functions as an 
inspection as well as an installation guide. 
The B/M provides historical data for the 
owner as to what was modified on the 
airplane to change the weight or fore- 
and-aft balance. Because modification work 
usually involves an increment in weight, 
it makes it possible to compute the weight 
and balance accurately within the limits 
of safety. Certainly all of these factors 
more than balance the factor of the effort 
and cost to prepare this data and make 
it in permanent form. ph, 
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New Bell 47-J Commercial Helicopter 


Supercharger for Helicopters 
Gives More Altitude, Better Climb 


The practical business use of heli- 
copters in survey work or for airlift op- 
erations in mountainous regions receives 
a boost from the McCulloch super- 
charger, which, installed on Hiller heli- 
copters, provides significant increases 
in altitude performance by maintaining 
rated sea level horsepower up to 7800 
feet. 

The McCulloch supercharger, adapted 
from automobile-engineer installation, 
was installed on the Hiller 12-B and 
12-C helicopters, and has been certified 
by the CAA. In addition to maintaining 
horsepower at altitude, the super- 
charger increased the hover ceiling of 
the Hiller helicopter to 8000 feet at | 
maximum gross weight, the service ceil- | 
ing to 13,000, and trial flights to 16,000 | 
feet have been made. Rate-of-climb | 
characteristics were improved, as well | 
as performance in hot weather, and 
payload capacity. 

In 75 hours of flight testing the 
supercharged helicopter is reported to 
have developed no important service — 
difficulties. 


BELL AIRCRAFT CORP. announces CAA certification of the four-place 47] commercial heli- 
copter, powered by 260 hp engine, top speed 110 mph, capacity 1000 pounds. The 47J Ranger 
combines the operational flexibility of rotary-wing craft with a convertible interior which 


adapts it to a wide variety of commercial and rescue operations. 


Bell 47J Ranger: Versatile 


New Commercial Helicopter 


Bell Aircraft Corp., NBAA Associate 
Member, Fort Worth, Tex., has an- 
nounced the addition of a new heli- 
copter to its commercial line, the four- 
place single-rotor Model 47J. Called 
the “Ranger,” the helicopter has re- 
ceived CAA type certificate 2H-1, and 
deliveries are expected early in 1957, 
according to Vice President Harvey 


Gaylord. 


Currently in production for the Navy 
as the HUL-1, the new 47J is a versatile 
craft suitable, for executive service, 
cargo, rescue, ambulance and_long- 
range survey work. 


As an executive aircraft, the 47J is 
available with a standard or a custom 
interior. In ambulance service a com- 
plete litter kit can be installed for two 
patients in five minutes. An electric 
hoist gear may be used for rescue oper- 
ations, and a removable floor section 
enables the hoist to lift objects directly 
into the cabin. Range can be extended 
by using an auxiliary fuel supply. 

The 47J is powered by a 260 hp Ly- 
coming VO-435-21 engine, readily ac- 
cessible for maintenance. The abundant 
power (the 47J uses only 220 of the 
available horsepower) extends periods 
between overhauls to 600 hours. The 
47J has a useful load of 1017 pounds; 
normal fuel supply of 35 gallons gives 
a range of 175 miles. Hovering ceiling 
in ground effect is 8000 feet; service 
ceiling 15,000 feet; absolute ceiling 
16,000 feet. At maximum gross, 2565 
pounds, the 47J climbs from sea-level 
to 5000 feet in 7.5 minutes. 
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NEW BELL 47J converts easily from this 
custom business interior to roomy cargo 
carrier, ambulance for two litter patients, 
or rescue unit with internal hoist which 


lifts objects directly into cabin. 


Flotation landing gear, night flying 
equipment, radio, heater and other ac- 
cessories are to be certified for the 
Ranger. 

The cabin arrangement is the result 
of extensive studies with businessmen 
and pilots. The pilot seat is forward of 
the center of the cabin, and a passenger 
seat, 60 inches wide, is located against 
the rear cabin wall, assuring privacy 
for executives and easy, unhindered 
operation for pilots if the 47J is used 
for cargo operations. 


Light Aircraft Exports for July 


The Aircraft Industries Association 
has announced that exports of civil air- 
craft weighing 6000 pounds or less dur- 
ing July amounted to 65 units valued 
at $1,057,145, representing a unit in- 
crease of 30% over July 1955 and a 
value increase of 68.4%. The planes 
were sold by five manufacturers to 18 
foreign countries, Alaska and Puerto 
Rico. 

Principal market for American civil 
aircraft is Canada, which purchased 13 
units. Next in descending order are 
Chile, which purchased 9 planes in 
July, the Union of South Africa, 8 
planes, and Israel and Mexico, 6 each. 
Largest territorial consumer in units is 
Alaska, which purchased 4 _ planes 
valued at $29,000, but a single business 
plane to Puerto Rico was valued at 
$27,000. 

Companies reporting exports included 
Aero Design and Engineering Co., 
Beech Aircraft Corp., Cessna Aircraft 
Co., Piper Aircraft Corp., and Taylor- 
craft, Inc. 


Bendix Polar Path Used For 
Fairchild Jungle Oil Survey 


A Beech AT-11 equipped with polar 
navigational equipment will be used by 
Fairchild Aerial Survey in a search for 
oil deposits in the jungles of southern 
Peru. The area has never before been 
surveyed for oil from the air, and he- 
cause perfect straight line navigation 
will be required to obtain an accurate 
“magnetic profile” of the earth below 
the jungle, the plane will be equipped 
with Polar Path, a highly accurate gyro 
navigational system developed by Ben- 
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dix Aviation Corp. for commercial fly- 
ing over Arctic regions where magnetic 
compasses are unreliable. 

The plane, under the command of 
Pilot John Bratton, will cover about 
10,000 linear miles over the jungle, at 
a constant altitude of 1500 feet. A mag- 
neto-meter will dangle by a cable 100 
feet below the plane, and will automati- 
cally detect changes in the earth’s sub- 
surface magnetic make-up, and record 
them on a continuous chart. Interpreta- 
tion of these charts provides oil geolo- 
gists with clues as to the depth of sub- 
surface rock and the location of pos- 
sible oil structures. 

The Bendix Eclipse-Pioneer Polar 
Path, installed at Fairchild’s opera- 
tional base at Lockheed Terminal, Bur- 
bank, by Pacific Airmotive Corp.. is an 
extremely precise directional gyro unit 
about the size of a baseball. Spinning 
at 22,000 rpm, the gyro characteristi- 
cally resists any effort to change its 
position, and keeps the plane directly 
on its course through automatic con- 
trols with an error factor of less than 
one degree per hour. 


First Smith CW20-T to Canada 


The L. B. Smith Aircraft Corp. has 
made its first Canadian delivery of the 
CW20-T transport. The new plane, 
going into service with World Wide 
Airways, Montreal, is the fourth in this 
series, exclusive with L. B. Smith, ot 
remanufactured C-46’s. The first was 
delivered to Eastern Air Lines, and two 
more were subsequently delivered to an 
airline operating in South America. 

The CW20-T is authorized a gross 
takeoff weight of 47,650 pounds for 
passenger and cargo carrying, and 
features R-2800-C engines rated at 2100 
hp. Safety refinements of the CW20-T 
include a secondary firewall separating 
the power and accessory sections of the 
engine, improved fire detecting and ex- 
tinguishing system and engine power- 
loss detection devices, and escape doors 
opening from both inside and outside 
the plane. 

L. B. Smith has set up a production 
line for the manufacture of CW20-T 
conversion kits, the only one currently 
available to give the C-46 Transport 
Category Certification. 


Narco Distributes Marconi ADF 


The National Aeronautical Corp. and 
the Marconi Co. of Montreal have 
signed an agreement whereby Narco 
will handle U.S. distribution of the 
Canadian Marconi 301 automatic di- 
rection finder, and Marconi will handle 
Canadian distribution of the Narco 
standard line equipment for business 
aircraft and the Sapphire navigation 
and communications line, which is type- 
certificated by CAA for airline use. 

The Marconi ADF will be added to 
Narco’s Sapphire line, which also in- 
cludes DME and VHF equipment. The 
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Copter Facilitates Cuban Expansion 


THIS BELL 47H helicopter was recently purchased by the Republic of Cuba to enable Public 
Works Minister Nicholas Arroyo personally to coordinate and supervise the 350 million 
peso building program under way throughout Cuba’s 44,000 square miles. With the helicopter, 
Arroyo has full and eusy access to Cuba’s new highways, hospitals, schools, port improve- 
ment operations and other construction projects now in progress. 


new Canadian unit is uniquely sensi- 
tive, and features light weight and 
suppressed loops to reduce drag. It 
will be distributed nationally by Narco. 


FIRST AERO COMMANDER to Le delivered 
in Europe recently completed its Atlantic 
crossing. The five-place twin was purchased 
by Buchdruckerei Carl Meyer, a_book- 
binding and publishing firm of Zurich, 


and will be used for business trips 
throughout Europe. The plane was flown 
from Aero Design & Engineering Co., 
Bethany, Okla., to Zurich by Capt. Horst 
Meyner, left, of Swissair, and Armin 
Meyer, right, of the publishing firm. Sale 
of the Commander was made through Hary 
von Rautenkranz of Celle, Hanover, Ger- 
many, Commander distributor for Switzer- 


land, West Germany and Luxembourg.. 


Plastic-Coated Panels Have 
Decorative, Structural Qualities 


A new product suitable for executive 
conversion interiors, combining the 
structural strength of steel with the 
decorative effects of vinyl plastic, is 
now in experimental production at U.S. 
Steel’s Irvin Works, Dravosburg, Pa. 

The material is produced by coating 
cold-reduced steel sheets with liquid 
plastic which is subsequently embossed 
with the desired design or texture. 

The plastic coating has_ effective 
sound-insulation qualities, as well as re- 
sistance to electricity, abrasion, humid- 
ity and many chemicals. 

The new product will be supplied in 
any standard color. The pilot facilities 
at the Irvin Works will produce 18- to 
28-gage sheets 24 to 52 inches wide. 


Seven Companies Give Statistics on 


Business Plane Shipments for July 


Shipment, during July, of 465 one- to 
ten-place general utility and executive 
aircraft by seven U.S. personal plane 
manufacturers was announced by Air- 
craft Industries Association of America. 

Included in the shipments were 423 
planes of four-place or larger, and 42 
one- and two-place aircraft, with a total 
dollar value of $8,049,000. Shipments 
by the same manufacturers in June to- 
taled 589 aircraft valued at $9,093,000. 

Industrial aviation has increased tre- 
mendously since World War II, and 


(Continued on page 26) 


i) 
oo 


ANNOUNCES 


Specification of 


AC AIRCRAFT SPARK PLUGS 
AS ORIGINAL EQUIPMENT 


by 


Two of the top manufacturers of aviation engines . . . Continental and 
Lycoming . . . now specify AC Aircraft Spark Plugs as original equip- 
ment. Their exacting engineering specifications are added assurance 
of quality and performance for the plane you fly. All of the spark plug 
features—engineered and pioneered by AC—have been proved by 
millions of hours of flight in both military and airline planes. So, when 


you change the spark plugs in your plane. . . change to new reliable 
AC Aircraft Spark Plugs! 


GENERAL 
MOTORS, 


GM 
Ei 


WATCH WIDE WIDE WORLD — NBC-TV 


AC SPARK uc bE THE ELECTRONICS DIVISION OF GENERAL MOTORS 


DISTRIBUTED BY: Airwork Corporation: Millville, New Jersey; Miami Springs, Florida; Newark, New Jersey; Atlanta, Georgia; Arlington, Virginia. Pacific Airmo- 

tive Corporation: Burbank, California; Seattle, Washington; Oakland, California; Kansas City, Kansas; Denver, Colorado; Linden, New Jersey. Southwest Airmotive 

Company: Dallas, Texas; Kansas City, Kansas. Van Dusen Aircraft Supplies, Inc.: Chicago, IIlinois; Minneapolis, Minnesota; Teterboro, New Jersey; East 
Boston, Massachusetts; Alexandria, Virginia. Standard Aero Engine Ltd.: Winnipeg, Manitoba; Vancouver, B.C.; Edmonton, Alberta. 
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“Administration”? of one of a fleet 
of business aircraft is a big job. This 
| department will report on the prob- 
lems of the operator, such as: 

Rules and regulations 

Selection of pilots, co-pilots, and 
mechanics 

Maintenance of flight personnel 
| qualifications 

Accounting methods and procedures 

Forms used for flight and ground 
records 

Dispatch and utilization 
| All readers will benefit greatly 
from a free exchange of administra- 
tion methods. Address your ideas to 
Administration Coordinator, SKYWAYS 
for Business, 122 East 42nd Street, 
New York 17. 


} 


CAA Realigns Functions Under New 
Program Office System, Announces 
Changes in Personnel 


To streamline its operations, the 
Civil Aeronautics Administration has 
realigned CAA functions under six 
major program offices, and announced 
a number of changes in personnel 
assignments. 

The six offices are: 

The Office of Air Traffic Control, 
responsible for the safe and orderly 
separation of aircraft in flight; 

The Office of Air Navigation Facili- 
ties, responsible for the design, con- 
struction, maintenance and inspection 
of navigation, traffic control and com- 
munications equipment; 

The Office of Flight Operations and 
Airworthiness, responsible for exami- 
nation, certification and inspection of 
aircraft operations, maintenance, de- 
sign and manufacture, and the related 
facilities and personnel; 

The Office of Airports, responsible 
for the establishment of adequate air- 
port facilities for civil aviation; 

The Office of International Coopera- 
tion, responsible for CAA’s relations 
with foreign governments and _inter- 
national aviation organizations; 

The Technical Development Center 
in Indianapolis, responsible for CAA’s 
technical research and development 
activities. 

The division of the former Office of 
Federal Airways into Air Navigation 
Facilities and Air Traffic Control had 
previously been announced, along with 
the acting heads. Now confirmed as 
Director, Office of Air Navigation 
Facilities, is Joseph H. Tippets, with 
Peter Caporale as his deputy, and 
David S. Thomas as Director, Office 
of Air Traffic Control, with Henry S. 
Chandler as his deputy. 

The former Office of Aviation Safety 
becomes the Office of Flight Opera- 
tions and Airworthiness, with the same 
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Director, W. B. Davis, and Omer Well- 
ing remaining as deputy. All functions 
of the former International Region 
having to do with safety in internation- 
al air carrier operations will be trans- 
ferred to this office. 

Other activities of the International 
Region, including the U.S. participa- 
tion in technical assistance programs 
and cooperation with other interna- 
tional organizations, including the 
International Civil Aviation Organiza- 
tion, will be carried on in the new 
Office of International Cooperation. No 
head for that office had been named. 

Responsibility for public information 
will be exercised by the Administra- 
tor’s office with a Press and Publica- 
tions Officer reporting to the Deputy 
Administrator. The flight information 
and library functions of the present 
Office of Aviation Information will be 
transferred to the General Services 
Office. 

Counterpart organization of the six 
CAA Regional Offices will be estab- 
lished wherever there is a clear cut 
program that requires field execution. 

Charles J. Lowen, CAA Administra- 
tor, characterizes the six new units as 
“basic organization units that will be 
able to devote themselves to specific 
missions, all of which add up to greater 
safety in civil aviation,” and to “pro- 
vide the direct lines of communica- 
tion needed in large organizations such 
as ours.” 


Other personnel reassignments: 


J. M. Beardslee, formerly Assistant 
Administrator for Operations, is re- 
placing Edgar N. Smith as Adminis- 
trator of the Sixth Region (Hawaii and 
Pacific Area) and Mr. Smith will come 
to Washington to be in charge of the 
Second Washington Airport Project. 
Joseph D. Blatt, formerly Assistant 
Administrator for Planning, Research 
and Development, will become Deputy 
Regional Administrator of Region I 
in New York, succeeding E. S. Hensley, 
who will become Deputy Regional 
Administrator in Region 4 at Los 
Angeles. The jobs formerly held by 
Beardslee and Blatt haye been 
abolished. 


Ben Stern, formerly Director, Office 
of Aviation Information, has been made 
Staff Assistant, and assigned to a 
special project on Aviation Education 
directly under the Administrator. Ray- 
mond Nathan, formerly Deputy, be- 
comes Acting Director. 


Mr. Lowen pointed out that the 
realignment of personnel will result 
in the placement of experienced men 
in positions where their experience is 
most valuable, so as to provide “a 
direct line of command as the basic 
core of CAA organization.” 


“Scenario” Instrument Rating Exam 
Stresses Realistic Flight Planning 


Officials of CAA have introduced a 
“scenario” type of written examination 
for instrument pilot rating in which 
the pilot goes through all the planning 
and paper work he would carry out for 
a real flight between two points, work- 
ing from actual charts, weather maps, 
Airman’s Guide, and similar reference 
material. : 

The new objective type examination 
is made up of 80 questions with four 
alternative answers to each question, 
and is designed for rapid electronic 
machine grading. The questions are 
based on flight from Kansas City to 
Denver and from Denver to Albuquer- 
que. The route was test-flown by CAA 
Aviation Safety personnel in a typical 
business plane to make the examina- 
tion as practical and realistic as pos- 
sible. 

A preliminary study guide, and 
subsequently a complete study guide 
containing a sample examination, will 
be made available through the CAA 
Office of Aviation Information. The 
examination is given at Aviation Safety 
District Offices throughout the country. 


AOPA Statement on VORTAC 


The AOPA has characterized the 
recently adopted VORTAC radio navi- 
gation system as “a dark chapter in 
the history of civil aviation.” 

In its statement on the issue, the 
AOPA points out that the VOR/DME 
system was one agreed on, in 1947, by 
highly qualified members of U.S. avia- 
tion, and that the Common System, 
winner of the Collier Award as the 
greatest aviation achievement of the 
year, was heavily financed by Congress. 

According to the AOPA statement, 
the nub of the problem lies in the 
inconsistency of the military, which at 
first agreed that the Common System 
should have to serve for non-tactical 
military flying. The military. subse- 
quently “forced those rules to be 
changed to say that whatever system 
was used, the Common System now 
had to serve tactical flying as well.” 
AOPA goes on to observe that the 
issue was further forced by large mili- 
tary investment in TACAN. 

AOPA’s objection to the VORTAC 
decision is based not only on these 
economic considerations, but also on 
the precedent that may have been 
established in this concession to the 
needs of the armed forces, which, 
“under the Constitution, are supposed 
to serve the American people,” and 
which, instead, “have ... defeated civil 
aviation in this country.” 
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Program for 


8:30 AM to 7:30 PM 
2:00 PM to 5:00 PM 


6:30 PM to 7:30 PM 


8:30 AM to 7:30 PM 
9:00 AM to 10:00 AM 


10:45 AM to 12:15 PM 


12:30 PM to 1:45 PM 


2:00 PM to 3:15 PM 


3:35 PM to 5:00 PM 


5:10 PM to 11:00 PM 


Tuesday, October 23 


McAllister Hotel, Sun Room, Registration 
McAllister Hotel, Flagler Room, Annual 
Membership Meeting. 

McAllister Mezzanine, “First Niter’ Hos- 
pitality Hour. 


Wednesday, October 24 


McAllister Hotel, Sun Room, Registration 
McAllister Hotel, Biscayne Room, DC-3 
Panel. Columbus Hotel, Santa Maria Room, 
PV-1, Super Ventura, B-23, Convair Panel 
McAllister Hotel, Flagler Room, Light 
Twin Panel 

Columbus Hotel, Santa Maria Room, Lode- 
star-Learstar Panel 

McAllister Hotel, Biscayne Room, Twin 
Beech Panel 

Bayfront Auditorium, “Get Acquainted” 
Luncheon 

McAllister Hotel, Flagler Room, “Airways 
Traffic Control” meeting 

McAllister Hotel, Flagler Room, Radio and 
Communications Panel 

Roney-Plaza Miami Beach Hotel Gardens, 
“Florida Fun Night” 


8:30 AM to 7:30 PM 
9:00 AM to 10:30 AM 


10:30 AM to 10:45 AM 
10:45 AM to 12:00 


12:15 PM to 1:30 PM 


1:45 PM to 3:00 PM 
3:00 PM to 3:15 PM 
3:15 PM to 5:00 PM 
6:30 PM to 7:45 PM 
7:50 PM 


8:00 PM to 10:15 PM 


the N.B.A.A. 9th Annual Forum 
Miami. October 23, 24, 25 


Thursday, October 25 


McAllister Hotel, Sun Room, Registration 
McAllister Hotel, Flagler Room, Pratt and 
Whitney Engine Forum 

Columbus Hotel, Pan American Room, 
Lycoming Engine Forum 

Coffee Break 

McAllister Hotel, Flagler Room, Wright 


Engine Forum 


Columbus Hotel, Pan American Room, 
Continental Engine Forum 
Bayfront Auditorium, NBAA Annual 


Awards Luncheon 

McAllister Hotel, Flagler Room, Radar 
Forum 

Coffee Break 

McAllister Hotel, Flagler Room, “Looking 
Ahead” meeting: Airframe, Engines, Radio, 
Airways, Airports, Radar, ATC 

Bayfront Auditorium, NBAA Annual Hos- 
pitality Hour 

Bayfront Auditorium, doors open to ban- 
quet hall 


Bayfront Auditorium, NBAA Annual Ban- 
quet and Honors Night 


Biscayne Terrace Hotel, and the Bayfront Auditorium. The hotels 
are on the north side of Biscayne Boulevard; the auditorium is on 
the south side, in Bayfront Park. Busses will operate between the 
hotels and the auditorium, and between Miami and Miami Beach. 


A SIMPLIFIED DRAWING OF MIAMI to help you find your way 
among the functions of NBAA’s 9th Annual Forum. Miami Inter- 
national Airport is at top left, near N. W. 42nd Street. The four 
stars represent (I to r) the Hotel McAllister, Hotel Columbus, the 


THE RONEY PLAZA HOTEL, Miami Beach (indicated by the star at the bottom of the map), 
where Florida Fun Night will be held on Wednesday, October 24th. Its location and 
facilities make it ideal for your own vacation in Miami Beach this winter. 


The NBAA 9th Annual Forum will include many activities which occur simultaneously. 
To help you get the most from your visit, we highlight some of these activities here: 


Wednesday, Oct. 24, 9 AM to 10:00 AM: DC-3 Panel, Santa Maria Room, of the Colum- 
bus; PV-1, Super Ventura, B-23, Convair Panel, Flagler Room of the McAllister. 
e@Wednesday, Oct. 24, 10:45 AM to 12:15 PM: Lodestar-Learstar Panel, Santa Maria 
Room of the Columbus; Twin Beech Panel, Biscayne Room of the McAllister. 


Thursday, Oct. 25, 9 AM to 10:30 AM: Pratt & Whitney Forum, Flagler Room of the 
McAllister; Lycoming Forum, Pan American Room of the Columbus, 


eThursday, Oct. 25, 10:45 AM to 12:00 noon: Wright Engine Forum, Flagler Room of 
the McAllister; Continental Engine Forum, Pan American Room of the Columbus. 
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Devoted to information ding «| 
the operation of business aircraft 
from first scheduling through flight 
completion, and the factors bearing 
on those operations, such as facilities, 
equipment, problems of navigation 
and communications, airspace regula- 
tions, new ATC procedures and new 
flying techniques. Comments and sug- 
gestions are invited. 


New CAA Nay-Aid and 
ATC Services Program 


A program of navigation and traffic 
control facilities to be installed by the 
CAA during the fiscal year ending June 
30, 1957, has been announced by Ad- 
ministrator Charles J. Lowen. 

The program features establishment 
of long range radar at 26 locations. 
The New York air route traffic control 
center, which already has a long range 
radar in operation, will get additional 
information piped into the New York 
center from a long range Navy radar 
at Atlantic City, N. J., already em- 
ployed in a radar-airway experiment 
this past year on the busy NY-DCA 
routes! 

Besides New York, the Washington 
air route trafic control center has a 
long range radar in operation and it is 
estimated that long range radar will be 
commissioned at Norfolk about Sep- 
tember 1 and at Chicago by Novem- 
ber 30. 

The locations scheduled for long 
range radar in the fiscal year 1957 pro- 
gram are as follows: 


Los Angeles, Cal. 
Memphis, Tenn. 
Miami, Fla. 

New Orleans, La. 
Oakland, Cal. 
Phoenix, Ariz. 
Pittsburgh, Pa. 
St. Louis, Mo. 
Salt Lake City, 


Albuquerque, 
M 


Atlanta, Ga. 
Boston, Mass. 
Buffalo, N. Y. 
Cleveland, Ohio 
Denver, Colo. 
Detroit, Mich. 
El Paso, Texas 


Ft. Worth, Texas Utah 
Houston, Texas San Antonio, 
Indianapolis, Ind. Texas 


Jacksonville, Fla. 
Kansas City, Mo. 


Seattle, Wash. 
Spokane, Wash. 


The fiscal 1957 program also in- 
cludes 17 locations where CAA will es- 
tablish airport traffic control; 19 to 
get high-intensity approach lighting; 
two that will receive airport surveil- 
lance radar; 82 very high frequency 
omnidirectional radio ranges (VOR), 
and 34 airports where additional fre- 
quencies for air-ground communication 
in traffic control will be provided. One 
new air route traffic control center will 
be established at Phoenix, Arizona. 

Airports to get airport traffic control 
towers are: 


Columbus, Ga. 
Erie, Pa. 

Fargo, N. D. 
Fayetteville, N. C. 
Hobbs, N. M. 
Lafayette, La. 
Longview, Texas 
Lynchburg, Va. 


Rockford, II. 
Salem, Oregon 
Santa Fe, N. M. 
St. Joseph, Mo. 
Stockton, Cal. 
Utica, N. Y. 
Westfield, Mass. 
Worcester, Mass. 


Macon, Ga. 


High-intensity approach lights will 
be installed at: 


AY 


| 


LONG RANGE RADAR will be installed during 1957 at the locations indicated by “R.” 
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Albany, N. Y. 
Atlanta, Ga. 
Austin, Texas 
Billings, Mont. 
Birmingham, Ala. 
Burbank, Cal. 
Charleston, 

W. Va. 
Columbus, Ohio 


Dallas, Texas 


Dayton, Ohio 

Ft. Wayne, Ind. 
Greensboro, N. C. 
Houston, Texas 
Indianapolis, Ind. 
Louisville, Ky. 
Nashville, Tenn. 
Newark, N. J. 
Spokane, Wash. 
St. Louis, Mo. 


Airport surveillance radar will go in 
at Miami, Fla., and Colorado Springs, 


Colorado. 


The VOR program for fiscal 1957 is 


as follows: 
Agricola, Ga. 
Akron, Ohio 
Altoona, Pa. 
Astoria, Ore. 
Austin, Nev. 
Basolt, Nev. 
Beatrice, Neb. 
Bishopville, Md. 
Blackwells Cor- 
ner, Cal. 
Burlington, Vt. 
Canton, Ohio 
Carrollton, Mo. 
Cayutaville, N. Y. 
Charlestown, 

W. Va. 
Cincinnati, Ohio 
Clarksburg, 

W. Va. 

Cody, Wyoming 
Coles Point, Va. 
Coxcomb, Cal. 
Crandall, Texas 
Decatur, III. 
Del Rio, Texas 
Detroit City, 

Mich. 
Edenville, N. Y. 
El Centro, Cal. 
El Creek, Wash. 
Elgin, Wash. 
Ethel, Wash. 
Evanston, Il. 
Farallon Islands, 

Cal. 

Fern Prairie, 

Wash. 

Flint, Mich. 
Fowlerville, N. Y. 
Gilroy, Cal. 
Gulfport, Miss. 
Hickory Grove, 

Pa 
Hog Island, Va. 
Huntington, 

W. Va. 
Hyannis, Mass. 
Jamestown, N. Y. 
Jefferson, Mo. 


Keene, N. H. 


Equipment for 


automatic 


Knobnoster, Mo. 
Lakeview, Ore. 
Lancaster, Pa. 
Liberty, N. Y. 
Manchester, N. H. 
McCall, Idaho 
McCracken, Pa. 
Milford, Del. 
Miami, Fla. 
Molokai, T.H. 
Mooresville, Mo. 
Newcomerstown, 
Ohio 
Newhall, Cal. 
New Madison, 

» Ohio 
Northfield, Vt. 
O’Neill, Neb. 
Oshkosh, Wis- 

consin 
Princeton /Blue- 
field, W. Va. 
Polvardero, N. M. 
Rainelle, W. Va. 
Richland Center, 
Ind. 
Richmond, Ind. 
Rock Springs, 
Ariz. 
San Bernardino, 
Cal. 
Sandusky, Ohio 
Shelbyville, Ind. 
Shipman, [1]. 
Show Low, Ariz. 
Sidney, N. Y. 


Sparta Junction, 


Sweetvalley, Pa. 
Springville, Pa. 
Vesta, Va. 
Walhalla, S. C. 
Warm Springs, 
Ney. 
Waterville, N. C. 
Wellsville, N. Y. 
Westfield, Mass. 
Williamsport, Pa. 
Zanesville, Ohio 


weather 


broadcasting will be installed at the 


following locations: 


CA announces a 
avoidance 


for installation in aircraft where weight, 
Space, and power are at a premium. 


Address Inquiries to ) 
CUSTOM AVIATION EQUIPMENT 


RADIO CORPORATION of AMERICA 
: 11819 W. OLYMPIC BLVD., LOS ANGELES, CALIF. 
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new weather 
radar, the avosc 


Indicator—actual size for Standard 
Instrument-Panel Mounting 


f Typical Antenna Installation 
Receiver- Transmitter Antenna in Beech D-18 
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Knoxville, Tenn. 
Miles City, Mont. 
Millinocket, Me. 
Milwaukee, Wis. 
Missoula, Mont. 
Omaha, Neb. 
Rapid City, S.D. 


Wichita, Kansas 


Billings, Mont. 
Birmingham, Ala. 
Boise, Idaho 
Denver, Colo. 
Detroit, Mich. 
Garden City, Kan. 
Grand Marais, 
Mich. 


Indianapolis, Ind. 


The new air route traffic control 
center at Phoenix, Arizona will cover 
parts of the territories now handled by 
the Albuquerque, EF] Paso and Los An- 
geles Centers. 


Transistor Magnetic 


Power Supply Seen 


A transistor magnetic power supply 
that fits in the palm of your hand has 
been announced by Hycon Mfg. Co., 
Pasadena, Calif. Designed to replace 
small vibrators, inverters or dynamo- 
tors, it ig only 2” x 214” x 3” and 
weighs just 14% lbs. 


Produced in limited quantities, the 
Hycon-Verter has a 24-volt DC input 
and provides outputs of 115 volts, 400 
cycle AC, and 150 volt DC with a 25- 
watt load rating. 

The instrument, which has no movy- 
ing parts, supplies AC power for gyro- 
scopes, servo-motors and magnetic 
amplifiers; and high voltage DC for 
mobile use such as walkie-talkie units, 
vehicular, aircraft and marine com- 
munications, and_ allied electronic 
equipment. It also is useful as an AC 
power source to synchros, microsyns, 
etc. It bas efficiencies of as much as 
90%, contrasted with 50-60% of vi- 
brator-type power supplies. 

It features an almost total absence 
of radio and acoustic noises. 


Miniature Lightweight 
Radar Beacon 


With the accelerated importance of 
radar in the new ATC picture, the 
need for an interim practical radar 


beacon pending more extensive devel. - 
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AKRON - CLEVELAND - MANS- 
FIELD, Ohio—NAS Akron acro- 
batic area between these points 
still not official restricted area 
despite hazard. 


AUSTIN, Texas—VOR and ILS 
Middle Marker shut-down. 


BRADFORD, Ill. — VOR/DME 


shut down. 


BRIDGEPORT, Conn. — South- 
west LF Range approach approved 
straight-in initial only, 1000’ from 
BAY “to STANNE, Sints \CUEL, 
135°R), 600’-1 mi. minimums. 


BURBANK, Cal.—Glendale ADF 
beacon now “GCE” 


COLUMBUS, O—New BVOR 
site near APPLETON, 058° 19 s. 


mi. from airport. 


DETROIT, Mich—WAYNE MA- 
JOR ILS shut down. 


DICKINSON, N.D. — VOR shut 
down. 


FRESNO, Calif—JLS shut down. 


JOPLIN, Mo. — ILS minimums 
now to 300'-34 mi. 


MASON CITY, lowa—VOR shut 


down. 


MONTREAL, Que. — Circling 
minimums only using ILS serving 
Runway 10 due construction. 


MORGANTOWN, W.Va.—Use of 
DME lowers VOR minimums to 
600'-1 mi. 


NORFOLK, Va.—Terminal Area 


Surveillance Radar commissioned 
on all Center frequencies. 


NORWOOD, Mass. — ADF Rea 


con due for airport. 


PHILADELPHIA, Pa—ILS fre- 
quency now 109.3 mc, Glide Slope 
322.0 cc relocated. 


Air-Aids Spotlight 


POMPANO BEACH, Fla.—Unui- 
com and lights operating, TVOR 
due this winter. 


PONTIAC, I.—VOR shut down 
temporarily. 


POTTSTOWN, Pa—BVOR on 
test basis 5 mit. SE of town, on 
110.8 mc “PTW”, operated by 
PHILA RADIO. 


ROCHESTER, N.Y. — ILS fre- 
quency changed to 109.5 me, 
Glide Slope 332.6 cc. 


SEATTLE, Wash. — Combined 
LFR/ILS Back Course approach 
approved to 400’-1 mi. at SEAT- 
TLE-TACOMA. 


ST. LOUIS, Mo. — BVOR shut 


down temporarily. 


TETERBORO, N.J.—ILS Middle 
Compass Locator on 326 ke 
(Tower LFVoice) “EB” commis- 


sioned. 


THE DALLES, Ore—BVOR fre- 
quency now 117.2 me. 


WATERLOO, Iowa—TVOR low- 
est straightsin minimums raised 
to 600-1 mi.; twin-engine circling 
visibility now 1 mile 


WELLS, Nev.—VOR shut down. 


WHITE PLAINS, N.Y.—WEST- 
CHESTER CO. ILS now 109.7 
mc; Glide Slope 332.2 me. 


WICHITA, Kan.—Straight-in ILS 
minimums now 200-4. LF Range 
approach to Beech cancelled. 


SPECIAL NOTES — Automatic 
weather broadcasts on JOLIET 
and Los Angeles Ranges suggests 
means of relieving communica- 
tions jamming on high density 
area Center and Approach Con- 
trol frequencies.—Need for alter- 
nate Unicom frequency for larger 
business aircraft service seen in 
multi-airport hi-density terminal 
areas. 


eae | 


opment is a must. A new miniature, 
lightweight radar beacon designed to 
enable ground crews to track a guided 
missile in flight, developed by Radio 
Receptor Co., Inc., of Brooklyn, N. Y., 
holds promise of meeting this need. 
Though it weighs only 2% pounds 
and is roughly the size of a jelly jar, 
the new device, called the Radar Bea- 
con, AN/DPN-43 is rugged enough to 
withstand the terrific shocks and tem- 
perature variations of missile flight. 
The new beacon’s job is to receive 
and return radio signals monitored at 
a ground tracking point. Its whole 


service life is only 30 minutes or so, 
but it is designed for utmost reliability. 
Weight, space and reliability consid- 
erations required the use of transistors 
instead of tubes. More than 120 com- 
ponents have been squeezed into its 
6-inch height and 2%%-inch diameter. 
The beacon, which was developed for 
the Evans Signal Laboratory of the 
Army’s Signal Corps Engineering Lab- 
oratories at Fort Monmouth, N. J., con- 
sists of three main assemblies: a tiny 
6-volt battery, a tuned preselector with 


a high-gain crystal-video receiver, and | 
a modulator driving a low-power trans- || 


SKYWAYS ¢ OCTOBER 1956 


mitter-tuned cavity that can emit a 
watt or more of output power. 

If developed for civil use, a means 
of manual triggering when desired 
would justify its availability for emer- 
gency use not unlike parachute flares, 
or with extended life batteries as an 
ATC aid upon request only. 


CAA Issues Caution on 
Radio Test Equipment 


In testing aircraft radio receivers, it 
is desirable to get a qualitative test of 
the system, including the antenna and 
transmission line. Therefore, certain 
test sets are equipped with an external 
antenna. 

By using the test set with an ex- 
ternal antenna, performance of receiv- 
ing systems in nearby aircraft can be 
checked; however, the signal radiated 
from the test set may be of sufficient 
magnitude to cause interference or pro- 
duce erroneous navigational informa- 
tion in other aircraft during flight when 
they are in the general area of the 
test set. The distance over which a test 
set signal can cause interference is. 
among other things, a function of 
power, frequency, location, antenna 
characteristics and in the case of VHF 
frequencies, the altitude of the aircraft 
involved. 

Unconfirmed reports have been re- 
ceived that some test set owners may 
have added auxiliary amplifiers between 
the test set and the antenna to in- 
crease the radiated power. Such action 
is almost certain to produce a radiated 
signal of sufficient strength to require 
licensing by the Federal Communica- 
tions Commission. 

It is recommended that any agency 
that uses or proposes to use a radiated 
test signal ascertain that radiation is 
limited to that which will provide a 
satisfactory ground test signal and will 
not cause reception in aircraft during 
flight. Further information or technical 
assistance can be obtained from elec- 
tronics agents of the Civil Aeronautics 
Administration. Your nearest CAA of- 
fice can furnish the location of the 
appropriate office. 


New Three-Axis 814-Pound 
Pneumatic Autopilot 


A new three-axis automatic pilot for 
business aircraft is scheduled for dem- 
onstration this month according to 
Tactair, Inc., a division of Aircraft 
Products Co., Bridgeport, Pa. The new 
autopilot, which has been undergoing 
development and evaluation for the 
past three years, is operated pneumati- 
cally, and will weigh less than ten 
pounds. Four prototypes of the revolu- 
tionary autopilot, which employs no 
motors or electronic tubes, have been 
flying in Beechcraft Bonanzas for the 
past two years. The first pre-production 
run of fourteen units will be completed 
in October, and quantity production 
units are scheduled for completion in 
the first quarter of 1957. 

Although price schedules were not 
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released, the new entry into the field of 
three-axis control holds interest as a 
threat to the supremacy of established 
designs that are subject to the known 
vagaries of aircraft electrical systems. 

A welcome feature of the Tactair is 
the “vectoring” ability as compared to 
simple head-holding of other small 
autopilots. The desired heading is set 
into the selector, and the Tactair will 
turn the aircraft to and steady out on 
the heading. If it is necessary to over- 
power the controller momentarily, as to 
go around a cloud build-up on top, it 
will return the plane to the original 
heading. On IFR approach, bracketing 
is simply a matter of selecting the 
heading. 

Earlier this year, the Tactair auto- 
pilot was acquired by Aircraft Products 
Co. when it purchased Tactair, Inc., lo- 
cated at Wings Field, Ambler, Pa. Be- 
cause of its pneumatic operation, 
involving precision valves and related 
components, the design of the Tactair 
autopilot lends itself ideally to the en- 
gineering and manufacturing facilities 
of the parent company, which for six- 
teen years has been engaged in the 
manufacture of precision hydraulic and 
pneumatic equipment for major mili- 
tary aircraft manufacturers. 

Mr. R. B. “Buck” Springer, well- 
known aviation consultant, business- 
flying sales specialist and formerly with 
CAA, has been named sales manager 
for the Tactair autopilot line. 


ACC Announces 
Solution to VOR/DME 
TACAN Controversy 


In a decision which can only reflect 
credit on ACC and the industry groups 
(including our NBAA) which held out 
for just such an equitable solution, the 
Air Coordinating Committee has an- 
nounced a moderate and far-sighted so- 
lution to the VOR/DME TACAN Prob- 
lem. 

As pointed out by Henry W. Boggess, 
President of NBAA, all users of the 
country’s airspace now haye some as- 
surance that future investments in air 
navigation equipment are protected. 
The overwhelming practicality of con- 
tinuing the much improved and heavily 
used azimuth feature of VOR into the 
foreseeable future is heartening to all 
classes. of civil aviation. 

Equal approbation will greet a sin- 
cere effort to implement the promise 
to develop the Tacan compatible or 
VORTAC DME so that it will be eco- 
nomically feasible for all classes of 
civil aviation users. 

The apparently inevitable conclusion 
of ACC that current civil DME, by it- 
self alone, did not justify development 
and extension beyond its present stage 
can only have been arrived at by knowl- 
edge of early, practicable implementa- 
tion of TACAN so superior that further 
investment in civil DME would be a be- 
trayal of the public trust in both goy- 
ernment and private industry. 

Although we may liave to wait for the 
ful details of the information on which 


ACC based this decision, we can outline 
the conclusions which constitute the 
proposed course of action, as follows: 


1. The Omni Range VOR Azimuth 
Navigation System is required by all 
categories of aircraft operators, and will 
continue to be expanded as planned 
both at present and in the long-term 
future. 


2. TACAN should be integrated into 
the Common System to meet military 
requirements. 

3. The military services will continue 
their implementation of TACAN in 
order to meet the national defense re- 
quirements of the country. These facili- 
ties will be integrated operationally into 
the domestic Federal Airways and the 
Air Trafic Control System. 


4. The Clear-Channel Distance Meas- 
uring Equipment will be integrated into 
the navigation system in order to pro- 
vide the civil jet transport, military jets, 
and other civil and military aircraft 
with distance measuring and improved 
air traffic control service by July 1, 
1959, for high altitude enroute and for 
terminal operations. 


5. Specifications and prototype equip- 
ment should be developed for a TACAN 
compatible ground DME intended for 
use at certain VOR and ILS sites, either 
domestic or international, where re- 
quired. 

6. The NAV Panel will review the 
distance measuring requirements of gen- 
eral aviation and other users, and 
recommend appropriate additions for 
Clear-Channel DME ground environ- 
ment. 

7. In order that aircraft operators 
presently using DME will be able to 
continue using the service and in order 
that operational procedures for the use 
of distance information may be further 
developed, and technical training ad- 
vanced, the distance measuring system 
presently in operation could be con- 
tinued until 1960 except as frequency 
or other conflict with VORTAC neces- 
sitates phasing it out of service. The 
Civil Aeronautics Administration will 
establish a progressive decommissioning 


plan for civil DME. 


8. The Government will investigate 
the feasibility of replacing -with VOR- 
TAC DME the airborne civil DME 
which has been purchased and installed 
in civil aircraft prior to August 30, 
1956. 

9. The Government will lend techni- 
cal assistance in the development. of a 
low cost, airborne clear-channel DME 
for general aviation and other users. 


10. A decision as to possible use of 
the ultra high frequency azimuth por- 
tion of VORTAC for civil purposes will 
be considered after this element of the 
system has undergone wide operational 
use in military operations, as well as 
civil in-service evaluation. 

11. The United States, consistent with 
past practice, will take the necessary 
steps through ICAO to fully advise the 
Member States of its actions, make 
technical information available to them, 
and when appropriate, proposed ICAO 
consideration of a new distance meas- 
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announces 
its new... 


360 Channel 


VHF Transceiver 


with 15-watt Transmitter Output 


A new DARE Communications transceiver, born of consumer demand, and 
developed to maximum usability by DARE engineers is now ready. The new 
DTR-360 features great compactness, with maximum power and sensitivity. 
Moderately priced, it is ideal for executive, corporate, military or transport 
requirements. The entire unit, including dynamotor is built on a ¥2 ATR frame, 
mounted for maximum protection on latest type metal-mounts. 


Look over the specifications. Then ask your DARE distributor to tell you 
more about this fine product. 


See your Dare 
Distributor 
or write... 


AREF INC. 


TROY, OHIO 


ise) 
i) 


180 or 360 Channel Operation—Available for either 
180 or 360 channels. On 180 operation you get a 
crystal controlled channel every 100 kilocycles all 
the way from 118.0 megacycles to 135.9 mega- 
cycles. On 360 channel operation you have a crys- 
tal channel every 50 kilocycles over the same range. 


Simplex or Cross Channel (Duplex) Operation—With 
a single DARE backlighted control you receive and 
transmit on the same selected channel. With two 
DARE controls you can receive and transmit on dif- 
ferent channels, if you so desire. 


Economical Crystal Saver Circuit—DARE engineering 
has devised a unique circuit requiring only ten 
frequency wires to connect the control to the trans- 
ceiver. Only 38 crystals are required for 180-chan- 
nel operation and only 58 for 360 channel. 


Easy on the serviceman, too—The new DTR-360 was 
designed for economical servicing, The entire unit 
is “‘unitized,” has separate chassis for receiver, 
transmitter, and power supply elements. All tube 
testing and service alignment can be done from 
one side, which is easily accessible. Front panel 
jacks make transmitter metering easy. 


uring standard specification. 

Briefly reviewing the foregoing, points 
1 through 3 establish unmistakably not 
only that VOR will be continued and ex- 
panded in accord with CAA’s 3-year ac- 
celerated program, but that TACAN 
will be developed and installed parallel 
to the Victor airway coverage to aug- 
ment purely military sites. It is net clear 
whether military funds or the newly- 
loosened CAA purse strings will foot 
the bill. 

Point 4 emphasizes that TACAN 
type DME only has the unqualified en- 
dorsement of ACC and it is expected 
that a crash program of installation will 
enable its implementation by equipped 
users by mid-1959. Points 5 and 6 hold 
out some hope that an interim DME 
program, like black-and-white compati- 
ble TV, will cushion the shock for other 
airspace users pending the development 
of a TACAN DME economically feasi- 
ble for all civil users of the airspace. 

Point 7, in requiem, suggests that 
current users of civil DME cooperate 
in turning their doomed investment to 
practical advantage in the public inter- 
est by helping to mold the future usage 
of DME. For doing this, Point 8 re- 
veals, they may be compensated when 
the time comes for replacement with 
TACAN DME. At the same time, due 
notice is served against any initial in- 
vestment in this equipment from here 
on in. Dealer, distributor, operator and 
manufacturer’s inventory are junk or 
salvage. 

Although no funds are promised, 
Point 9 says that official encouragement 
will be offered to private industry to de- 
velop a low-cost version. 

Lest we forget, Point 10 holds out 
that azimuth TACAN is. still just 
around the corner, bloody but unbowed, 
called not TACAN but UHF VORTAC. 
The llth point merely indicates that 
the US will apprise ICAO of its action, 
with possibly the naive hope that it will 
not be unilateral and unlike our domes- 
tic aviation industry, ICAO will be too 
concerned with such matters as the 
Suez Canal to bother over the early de- 
mise of a navigational system which is 
almost unknown to them anyway. 


In all, only time will tell if the am- | 
putation was necessary. The patient, | 
general aviation, is known to be a 


strong and sturdy, growing youngster. 
(Ed. Note:—Indication of the alacrity 
with which the ACC decision of August 
30th is being implemented is to be 
found in the August issue of AIR- 
AIDS SPOTLIGHT noting the installa- 
tion of TACAN and VOR/DME modi- 
fication at Phillipsburg, Pa.! ) 


ADVANCE REGISTRATION 
NBAA 9th Annual Forum 


Deadline: Monday, Oct. 15 


Write NBAA, 344 Penna. Bldg., Wash 4. 
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THE NEW 


OF COLLINS AIRBORNE: 
ELECTRONICS SYSTEM 


RANGE 1000-1800 KC 

Rotate 100’s knob until first two digits 
appear in 1000 and 100 ke dials. Next 
rotate 10’s knob for third digit and 
units knob for fourth digit. 


FREQUENCY KE 


RANGE 100-999 KC 


i 
Rotate 100’s knob until 1000 ke dial Se 
is blank and first digit desired appears \20 Lye 
on 100 ke dial. Next rotate 10’s knob 
for second digit and units knob for 
third digit. 


RANGE 90-99 KC 


Rotate 100’s knob counter clockwise 
to mask 100 ke and 10 ke dials. The 
latter mask is marked with the “9.” 
Next rotate units knob until fre- 
quency appears on units dial. When 
units dial is rotated above nine, a plus 
sign appears in window, when rotated 
below zero, a minus sign. 


Simplified tuning for fast, precision frequency control is 
one of the improvements of Collins new Automatic 
Direction Finder system. “Searching for station” 

is an obsolete operation when using the easy-to-read 
counter-type dial of the control unit shown approximately 
Total Tubes: 11 actual size. Other distinguishing characteristics are 
reduction in weight and space, low-power 

demand and improved reliability. 


Write for the new ADF brochure 


Receiver Weight: 15.9 pounds 


Receiver Space: 2 ATR 


Antenna: Ferrite loop, 6 pounds 


(a> 


COLLINS | 
.<ee 


COLLINS RADIO COMPANY, 315 2nd Ave. S.E., Cedar Rapids, lowa @ 1930 Hi-Line Drive, Dallas 2 @ 2700 W. Olive Ave., Burbank 
261 Madison Ave., New York 16 @ 1200 I8th St. N.W. Washington, D.C. @ 4471 N.W. 36th St... Miomi 48 @ 1318 4th Ave., Seattle 
COLLINS RADIO COMPANY OF CANADA, LID., If Bermondsey Road, Toronto 16, Ontario @ COLLINS RADIO COMPANY OF ENGLAND, 
LTD., 242 London Road, Staines, Middlesex 
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The Three Patriarchs 
(Continued from page 12) 


pendent upon the vendor for his data, 
although any good thermodynamics 
engineer could confirm the vendor's 
calculations. 

To complete the analysis of power- 
plants, an operator would have to 
evaluate such items in the powerplant 
as may affect Drag. The use of cowling 
redesigns, prop spinners, and modified 
cowl flaps is well known, and con- 
tributes much to improve performance 
through reduced drag. 

Of equal significance are the cooling 
drag of the engines and windmill drag 
of an inoperative engine-propeller com- 


Oct. 23, 24, 25 


Happy Landing! 
National Business 

Aircraft 
Association 


Ninth Annual Forum, Miami, Florida 


bination. Of the three engines men- 
tioned above, the -92 and -94 engine- 
propeller combinations have identical 
windmill drag, and the -94 engine has 
slightly less cooling drag. The R2000 
engine-prop combination, because of 
the broader propeller blades and lower 
reduction-gear ratio of the engine, has 
substantially greater windmill drag 
than either the -92 or -94 combinations. 
The cooling drag is about the same as 
that of a -92. The greater windmill 
drag of an inopefative R2000 at V2 
speed in a DC-3 consumes about 39 hp 
of the operating engine, a 20% loss of 
available thrust horsepower for first 
segment single-engine climb on a DC-3 
grossing 26,900 pounds. 


AVIATION 
BUILDING 


University 
of Miami 


0 


LeJeune Rd.|- 


Our best wishes for a successful and enjoyable conference, and a 


cordial invitation to visit our school—America’s Pioneering Technical 


Institute of Aviation. 


Intensive Embry Riddle and University of Miami joint 2-year Business- 
Pilot course (flight, technology and business) qualifies graduates for a 
position as executive aircraft pilot, and for a variety of positions in 


more general fields of commercial flying and aviation management. 


Finest training ... finest graduates! 


Founded 1926 


SCHOOL OF AVIATION 


AVIATION BUILDING, MIAMI 30, FLORIDA 
TRAINING AUTHORIZED UNDER G.I. BILLS 


An operator can obtain this data for 
his own check list from a consulting 
engineer; he can obtain engine cooling 
drag figures from the engine manu fac- 
turers, and windmill drag figures from 
the manufacturer of his aircraft. 


One development worth consideration 
is a new concept of engine cooling 
baffle design developed by Mr. Ben 
Howard, consultant to the Fairchild 
and Convair companies. Mr. Howard’s 
baffles achieve the same cooling charac- 
teristics of conventional baffles with 
less drag. 

Mr. Howard first installed these baf- 
fles on R2800-CB16 engines during an 
assignment to increase the cruising 
speed of Convair 340’s. His handling 
of the difficulty in evaluating each ele- 
ment of his project was truly ideal. At 
the start of his program, he specified 
that two 340’s be assigned to him. One 
was to incorporate all the “clean-up” | 
modifications, and the other was left 
as@ice 


His first step was to fly both aircraft | 
in formation before any modifications | 
were performed, to compare their per- | 
formance under all flight conditions, | 
and to establish the basis for later | 
comparative calibrations. When the | 
modification on one airplane was com- | 
pleted, the two ships were again flown | 
and exact comparisons in performance 
made. There had been a net gain of 18 | 
mph in cruising speed for the modified | 
airplane, with no increase in power. 

Next, each element of the modifica- 
tion package was remoyed, one by one. | 
After each element was removed, the | 
two aircraft were flown again to cali- | 
brate exactly what that particular ele- | 
ment had contributed. After the last | 
element was removed, the two aircraft 
were again flown to compare their per- | 
formance in the original configuration. 

In conclusion, I would like to empha- 
size that I have not intended to criti- | 
cize modification programs or modifica- 
tion specialists in general. My intent 
has been to highlight the circus of 
today’s modification proposals and the) 
problem they present to so many op- 
erators. 


I feel that there is a great deal of) 
“stretch” still to come in the perform-} 
ance of today’s aircraft which will be} 
brought about by improvements in| 
Thrust, Drag and Weight. I predict] 
that in two years, DC-3’s will be operat-} 
ing at 26,900 pounds, flying 220 mph 
at no increase in direct hourly operat-/} 
ing costs. | 


In addition, I predict that in five} 


surpass today’s best performance easily) 
at that weight. In eight years, I believe} 
DC-3’s may be licensed for 30,000) 
pounds gross, and ‘be powered by tur 
boprop engines burning 10% less fuell] 
per hour than today, at speeds “4 
around 250 mph. || 


I suggest that we can enjoy suchi} 
improvements sooner and with muchi} 
less cost to our industry if better meth4] 
ods of auditing such modifications a 
applied before money is spent. + 
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| A clearinghouse of practical in- | 
formation on recent developments af- 
fecting flight safety. This will include 
factuai accounts and analyses of | 
actual, in-flight occurrences (near 

| misses, unusual in-flight experiences, | 
conflicting traffic clearances, and 

| other incidents of non-routine nature. 
In addition, CAA, CAB reports and 
other sources will be briefed. 


Ralph Piper, Chief Pilot, Monsanto | 
Chemical Co., St. Louis, is NBAA co- | 
ordinator of the Safety Exchange. 
Readers are urged to advise Mr. 
Piper of all ideas which may con- | 
tribute to the safety of business avia- | 
tien. Address him c/o SKYWAYS for 
Business, 122 East 42nd Street, New 
York 17. 


[es 


Readers Air Their Views: 


Invisible Plane at VFR/IFR Fix 


Mel Lamb, from East Hampton way. 
comes in often enough to find that a 
special problem exists in navigation. 
He says: “I’m particularly concerned 
about the airlines and some corporate 
pilots giving position checks VFR and 
IFR, and not being at the fix specified, 
disrupting landing sequences and hav- 
ing a pilot look all over for a plane 
that just is not there.” With the advent 
of surveillance radar in so many of 
our busy terminals, those days are 
about over now, and we are all glad. 


Better Info on Preferential Routes 

Scott Chapman of Lear, Inc., Grand 
Rapids, Mich., operating a DeHavilland 
Dove, suggests that “ARTC make a 
better attempt to disseminate informa- 
tion on preferential routings. This 
would ease their own burden by re- 
ducing the number of amended clear- 
ances.” 


John Doe Wants to Know: 

1. “Why do pilots flying pressurized 
equipment wait until they are right on 
top of the traffic pattern before de- 
scending. This jeopardizes the lower 
aircraft, and a collision may occur in 
the traffic pattern when their cockpit 
blind spots coincide.” It is a well-known 
fact that at many terminals, pilots 
flying pressurized equipment practice 
this sort of thing to avoid that summer 
turbulence as long as possible. It would 
seem that, in the light of safety, air- 
port managements should set up a 
minimum traffic pattern entry altitude, 
the way they have done in prescribing 
trafic pattern minimum and maximum 
speeds. 

2. “Just what do those people in the 
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centers and approach control agencies 
think a DC-3 is capable of doing by 
way of rate of descent? Particularly in 
the New York and Washington Areas, 
we have been instructed to proceed to 
the outer marker and maintain the 
same altitude, which is usually our en 
route altitude, seven or eight thousand 
feet. When we report over the outer 
marker, our very next clearance is 
‘Cleared number one to approach.’ In 
pressurized equipment fantastic rates 
of descent are possible, but are hardly 
to be recommended in an unpressur- 
ized DC-3. The end result is a delay 
in all trafic while the standard rate 
of descent is attempted.” 

I am sure this department would be 

glad to reserve space to print the 
answer to this dilemma, which occurs 
too frequently to be passed off as a 
rare case. 
3. “Ever work with the nice man in the 
Pittsburgh Center? We did, several 
months ago, while flying IFR but on 
top near Bergholtz. Center called and 
cleared us to climb another two thou- 
sand feet, and when we asked for our 
trafic. we were told that it was a 
Connie descending over  Bergholtz 
through our altitude, and to be over 
Bergholtz at approximately the same 
time we were to be. 

“The Center asked us if we could 
see the Connie. and we could; he 
asked the Connie if he could see us, 
and he did. Our clearance was amended 
to read ‘Maintain VFR_ until past 
Bergholtz.’ Both aircraft executed the 
clearance in plain sight of each other, 
and no time was lost by either. When 
our reports were made over Bergholtz, 
the man in the center cleared us from 
the restriction and his frequency, and 
thanked us for our cooperation. We 
thanked him for his, and everyone was 
happy because the man in the Center 
had a practical solution to a simple 
problem instead of making it complex.” 


CAB Lists Clues Leading to 
Hazardous Air Turbulence 


The Bureau of Safety Investigation of 
CAB has issued a bulletin containing a 
list of injuries sustained in air carriers 
caused by turbulence in flight, during 
the period 1946-1955. The stated pur- 
pose of the report, “to show the extent 
and seriousness of air carrier accidents 
caused by inflight turbulence, and to 
emphasize the importance of safety belt 
usage during conditions of possible or 
actual turbulence to prevent injury,” is 
of course relevant to any air carrier, 
but the introductory remarks to the re- 
port, concerning meteorolocical factors 
of potentially hazardous turbulence, are 
especially valuable to the businessman- 


pilot who, more often than the pilot of 
a commercial air carrier, is exclusively 
reliant on his own skill and judgment 
in arriving at his destination. 

The following is a quote of these 
potentially dangerous meteorological 
factors described in the CAB report: 

“Turbulence of sufficient severity to 
be potentially hazardous to the occu- 
pants of an aircraft in flight will, in 
nearly all cases, be associated with one 
of the following conditions: 

“1. Cumulus types of buildups which 
include thunderstorms and tornadoes. 
These may occur in warm, moist air 
masses, in frontal or prefrontal condi- 
tions, or as a result of lifting of moist 
air over high terrain. In such conditions 
the hazardous turbulence will usually 
occur in the cloud development, but 
may occur in close proximity to it. 

“2. Strong wind over mountainous 
terrain. Hazardous turbulence, which 
may or may not be accompanied by 
cloud formations, may develop in this 
condition. This type of turbulence can 
exist to great heights, and during very 
strong winds it may be hazardous to a 
height half again as high as the height 
of the mountains inducing it. The sever- 
est turbulence in this situation exists to 
the lee of a mountain ridge or peak. 

“3. Frontal zones. Often cumulus 
clouds are associated with fronts; how- 
ever, the air masses involved may be so 
dry that little or no clouds exist but 
potentially hazardous turbulence still 
may occur. 

“4. Wind shear zones. Actually, wind 
shear is involved in all types of tur- 
bulence; however, there are wind shear 
situations which do not fall into any 
of the three categories above. Examples 
are the boundary zone of a jet stream 
and an overriding wind of differing di- 
rection and/or velocity. 

“Normally, there will be no clues 
visible to the pilot when he is about 
to enter clear-air turbulence. However, 
a thorough weather briefing will often 
disclose such a possibility, making it 
possible for the pilot to take precau- 
tionary measures.” 


Safety Factor in One-Point Fueling 

A design and construction note worth 
consideration by aircraft manufactur- 
ers, the safety factor of a single-point 
refueling system, is defined in WADC 
Technical Report #55-505 entitled 
“Vapor Hazard During Aircraft Refuel- 
ing.” 

The report, which is the result of 
tests taken at fourteen air force beses 
in the United States, but which has 
practical application to the refueling 
operation in any circumst?nce. shows 

(Continued on page 38) 


General News 
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EXECUTIVE MARTIN B-26, an exceptional business conversion of the wartime “Marauder.” 
One of the fastest conversions, it ranks with latest production models in performance. 


(Continued from page 23) 


now accounts for all but 1500 of the 
total U.S. civil air fleet of 60,400 planes, 
and flies three times as many hours as 
the commercial airlines. 

Figures were supplied by the fol- 
lowing manufacturers: Aero Design and 
Engineering Co., Beech Aircraft Corp., 
Callair, Cessna Aircraft Co., Mooney 
Aircraft, Inc., Piper Aircraft Corp., and 
Taylorcraft, Inc. 


Edo Six-Month Report: 1956 
The Edo Corp., College Point, N.Y., 


has released the following data on its 
financial position at the end of the first 
six months of 1956: 
Gross Sales: $3,993,000 
New Income before taxes: $645,000 
Provision for taxes: $336,000 
Net income: $309,000 


The 1956 net income represents an 
increase of $106,000 over the same pe- 
riod in 1955, 

First half earnings for 1956 amounted 
to 57¢ per share, and in reporting to 
stockholders, President Noel B. McLean 
announced a current backlog of unfilled 
orders and contracts totaling $13,- 
723,000. 


Cessna 180 Spray Operation 


Helps Unclog Florida Canals 


The Florida Game and Fish Commis- 
sion uses a Cessna 180 in a tricky low- 
speed and almost-no-altitude spray op- 
eration designed to control the growth 
of hyacinths which clog Florida canals. 


The Cessna, which was brought to 
Aerodex, Miami for installation of elec- 
tric spray equipment to replace the old 
manual system, is flown by Pilot Dean 
Perra, Aviation Chief for the Hyacinth 
Control Program, at an altitude of three 
feet over the surface of the canal, 
spraying the plants with a hormone 
which causes them to grow quickly, ex- 
haust all the plant food in the canal, 
and die an early death. 

The Cessna is equipped with two 
tanks, which hold 45 gallons of spray, 
and can cover 40 acres of canals in 
three minutes. 


Trade 


Atlanta, Ga. 
Chicago, III. 


*Baltimore, Md. 


Hawthorne, Calif 
San Francisco, Calif. 
“Washington, D. C. 


*Indianapolis, Ind. 


API's local service and inventory facilities solve 


your terminal and tooling stockpiling problems. 


API local service and inventory facilities stock a wide variety of 


A-MP terminals and tools for your service and maintenance re- 


Mark 


Boston, Mass. 
Detroit, Mich. 
*Minneapolis, Minn. 


*Buffalo, N.Y. 
*Charlotte, N.C. 
Cincinnati, O. 


*Kansas City, Mo. Cleveland, O. 

St. Louis, Mo. *Dayton, O. 
Maplewood, N., J. *Portland, Ore. 
*Albany, N. Y. Philadelphia, Pa. 


*Consult the yellow pages of your lacal telephone directory under AMERICAN PAMCOR INC., for local telephone center number. 


dependability 2 ways 
The product and the product knowledge 


of the API man who serves you, 


: 
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AMERICAN PAMCOR, 


Subsidiary of Aircraft-Marine Products, Inc 
181 Hillcrest Ave., Havertown, Pa. 


quirements. API inventory and service facilities are as near as 


your telephone. Call API's nearest branch office for service and 


expert technical oa 
HE a 


In addition to branch offices, 
API maintains a group of 
local telephone information 
centers for your convenience. 


INC. 


Pittsburgh, Pa. 
*Knoxville, Tenn. 

Dallas, Tex. 
*Richmond, Va. 
*Huntington, W. Va. 
*Milwaukee, Wis. 
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1 any airplane. 


ve 


allas Aero Service 
ove Field, Dallas, Tex. 


eneral Aircraft Supply Corp. 
Detroit City Airport, Mich. 


Howard Aero, Inc. 
San Antonio, Tex. 


A Subsidiary of 


The General Tire & Rubber Company 
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FLIGHT 


4 whe TAKEOFF 
ao a Power Loss Downdrafts 
i Wind Shift Obstacles 


instantaneous thrust in any flight situation, rely 
e Aerojet-General-15KS-1000-A1 aircraft rocket 


only CAA-certificated rocket engine for airline 
siness aircraft. Custom installations can be 


LANDING 
Aborted landings 
Undershooting 


Lund Aviation, Inc. 

230 Park Ave., New York 

Lund Aviation (Canada) Ltd. 
Montreal Airport 
Northwestern Aeronautical Co. 
Holman Field, St. Paul, Minn. 
Remmert-Werner, Inc. 
Lambert Field, St. Louis, Mo. 
Toledo, 0., Pompano Beach, Fla. 
Spartan Aircraft Co. 

Tulsa, Okla. 


FHC CePA convonssior 


AZUSA, CALIFORNIA 
SACRAMENTO, CALIFORNIA 
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* Commercial Pilots >& 


FLYING SCHOOL 
INSTRUCTORS 


All Fixed Base Pilots 
Engaged in Any Flying 
Occupation Can Now Get 


GROUP RATES 


“LOSS_OF 
LIGENSE” 


ISABILITY 
INSURANCE 


Individual Plan Provides 


$400 or $600 o $800 


Monthly Income Protection 


FIRST TIME AVAILABLE 


You no longer need to be a member of a 
group to secure this most needed protection at 
group rates. All commercial pilots who hold 
lst or 2nd Class Airman’s Medical Certificate, 
except A.L.P:A. members already covered 
through our group plan, may now have this 
individual “Loss of License’ Disability In- 
surance and be insured by the world’s oldest 
and best known underwriters. No commercial 
pilot can afford not to have this “recovery” 
protection. Find out how you can qualify be- 
fore its too late! Write for group rates and 
individual applications or mail coupon today! 


JOHNSTON & COMPANY, INC. 


Pioneers in “Loss of Lacense’’ 
Disability Insurance 


135 S. LaSalle St., Chicago 3, Ill. 


Please send group rates and 
application(s) on “Loss of License” 


I 1 
I i 
l I 
1 I 
: Disability Insurance for Individual ; 
1 Commercial Pilots. 1 

1 
i 
1 Name -— i 
1 I 
I 1 
1 Address - = 1 
1 1 

I 
' City & State 1 
1 1 
' Mai! To: : 
: Johnston & Company, Inc. i 
i 135 S. LaSalle St., Chicago 3, Ill. 
fee aa ee eee 4 
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Safety Exchange 

(Continued from page 35) 
that the potential danger of any refuel- 
ing operation depends entirely upon the 
number of filling points on any given 
airéraft. During the vapor hazard sur- 
vey, which employed explosimeter type 
instruments, the only place vapors of 
explosive magnitude were recorded was 
within two or three feet of the vent out- 
lets. The inevitable conclusion is that 
by reducing the number of points for 
the emission of fuel vapors, the poten- 
tial danger of the operation is remoyed. 


Guggenheim Center Cites Requisites 
For Achieving Aviation Safety 


The introduction of a more adequate 
air-traffic control system. the need for 
an electronic proximity-warning device 
for aircraft, and the increased need for 
studies in “human engineering” were 
cited by the Guggenheim Aviation 
Safety Center at Cornell University as 
being some of the basic problems in 
the achievement of air safety. 

Air-trafic control was recognized as 
the foremost aviation safety problem. 
The Center called for the development 
of adequate simulation centers where 
new traffic control plans and devices 
could be tested in controlled conditions. 
It is believed that such centers would 
not only provide comparative data on 
alternative control systems, but would 
serve to shorten the time-lag between 
development and adoption of these 
techniques. 

Also stressed was the necessity for 
developing electronic warning deyices 
which would instantly alert a plane to 
any objects in its immediate area. 

Observing that there is “no value in 
building an aircraft or developing a 
system beyond the capacity of a hu- 
man to operate,” the Aviation Safety 
Center proposed continued study of 
such factors as eye functions under 
stress, the influence of anxiety states in 
pilot fatigue, noise factors, and simpli- 
fied instrument presentation. 

Greater airport efficiency can be 
achieved at relatively modest cost, the 
Center said, by utilizing known develop- 
ments in lighting, radio and weather 
services. Existing facilities could thus 
accommodate not only the anticipated 
jet-transport program, but would pro- 
vide facilities for experimental aircraft, 
such as the VTOL equipment now 
being developed. 

The Center said that better coordina- 
tion of current activities and increased 
research were necessary in these areas 
as well: mid-air collisions, occupant 
protection, and private flying hazards. 


New Training Film on Passenger 
Escape From Ditched Aircraft 


A composite of selected film se- 
quences depicting passenger escape 
from ditched aircraft has been pre- 
pared for use by the aircraft industry 
for study and training purposes. A 
16mm silent film about 1000 feet long, 
it is intended to serve as a preliminary 


version of the photographic record 
prior to completion of the time and 
motion analyses, publication of a de- 
tailed report, and preparation of a 
training film. 

Restricted to industrial and govern- 
ment use, the film can be obtained 
from Capital Film Laboratories, Wash- 
ington, D.C. This firm has been author- 
ized to prepare prints upon request 
from air carriers, airframe manufac- 
turers, and other authorized groups. 

A key and comments on the silent 
film sequences will be forwarded to 
those ordering copies of the film from 
the CAA office, Washington. 


Watch Intermediate RPM Restrictions 


Emphasis should be placed on the 
fact that there are RPM restrictions on 
aircraft engines that differ from those 
marked on the tachometer for maxi- 
mum continuous use and maximum 
take-off RPM, but which are as im- 
portant as the maximums. 

These intermediate restrictions are 
the result of prior determination that | 
aircraft engines develop EXCESSIVE | 
vibrations at other than maximum — 
speed. Operating at one of these 
critical speeds, a steel crankshaft may | 
have an operating life as short as) 
twelve hours. | 

Restricted RPMs are placarded or. 
marked on instruments, but it is pos-| 
sible that a tachometer reading may be | 
inaccurate because of internal wear. 
and head pressure from excessive) 
length of the flexible drive cable. As a. 
result, the engine may operate con-) 
tinuously in a restricted RPM range.| 


' 
Essentials for Fire Protection | 


A recent close-call cited by Flight: 
Safety Foundation emphasizes the need} 
for fire warning devices, for an ade-| 
quate supply of  fire-extinguishing 
chemical, and for a valve to shut off 
the supply of inflammables to engines. 

The aircraft involved was a twin-} 
engine business transport, carrying} 
four passengers and two crew mem-4 
bers. The fire-warning signal came on 
during climb after take-off, and al 
though the pilot pulled the CO, andj 
safely returned to the airport, some fire} 
remained in the nacelle after landing! 
Investigation showed that the main fuel} 
line had not been properly tightened 
and had backed off in flight. 

Except fort the warning device, the 
pilot was unaware of the fire until the} 
nacelle cowling began to melt, sing 
the smoke trail did not begin unti 
about 100 feet behind the plane. 

A single shot of CO, was not suffi 
cient to extinguish the fire, whicki} 
fortunately occurred close enough td 
an airport to make almost immediate 
landing possible. Except for this, thé} 
fire might have picked up again beforé 
a landing could be made. | 

A logical supplement to the fire 
extinguishing system in any plane ij 
the device, used on all airlines, to shui] 
off the supply of combustible fluids té 
the engine compartment. | 
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This department covers cost-cutting, 
time-saving methods and devices for 
maintaining industrial aircraft effi- 
ciency. Technical tips from engine, 
airframe, electronic, instrument and 
other components manufacturers, CAA 


and AD notices, and other sources will 
be covered. Readers are invited to 


share their individual mechanical 
“know-how” with SKYWAYS editors, 
that it may be disseminated to all op- 
erators interested in business flying. 


Progressive Maintenance Inspection 
Authorization Available from CAA 


Civil Aeronautics Manual #24 con- 
tains all instructions for qualified cer- 
tificated mechanics who wish to apply 
for the new Mechanic’s Aircraft In- 
spection Authorization, which grants 
authority to conduct and approve peri- 
odic and progressive inspections and to 
approve major repairs and alterations. 

These additional privileges will be 
granted to mechanics holding a me- 
chanic’s certificate with airframe and 
powerplant ratings who meet qualifica- 
tions established as a result of recent 
revisions to Civil Air Regulations, ef- 
fective July 17, 1956. 

Anyone interested in applying for the 
authorization should purchase Civil 
Aeronautics Manual #24, effective July 
17, 1956, from the Government Printing 
Office, Washington 25, D.C. 


Mobile Maintenance Scaffold . 


The Skyworker Corp.. Milford, Conn., 
produces a line of hydraulically oper- 
ated equipment which replaces ladders 
and scaffolding. Carrying men aloft on 
hydraulically operated booms mounted 
on trucks or trailers, the equipment 
should be of particular interest to fixed- 
base operators faced with the problem 
of inspection, repainting, or mainte- 
nance on large aircraft, operations 
which require scaffolding of some kind, 
but which are slowed down by the time 
consumed in fabrication or handling of 
ordinary scaffolds. 

The Skyworker Corp., which is the 
result of a merger of Tey Mfg. Corp. 
and the Maxwell Equipment Co., has 
recently been purchased by the Emhart 


Mfg. Co., Hartford. 


In-Flight Rotor Blade Tracker 


A simple lightweight device has been 
developed by Kaman Aircraft Corp. to 
permit a helicopter pilot to put his 
rotors “in-track” during flight. 

In order to prevent rough flight and 
reduced efficiency, helicopter rotor 
blades must operate in the same plane, 
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and the job is ordinarily a long one 
performed by a mechanic while the 
helicopter is on the ground. The new 
device has enabled pilots who had 
never used it before to bring rotor 
blades into track after they had been 
deliberately misaligned by as much as 
six inches, while operating the heli- 
copter at speeds up to 60 knots. 

The cockpit blade tracker consists 
of a small crank located in the pilot 
compartment of the helicopter. The 
crank, which is turned by the pilot, is 
connected to an electric step-motor in 
the rotor hub. The motor is connected 
to an eccentric in one of the control- 
system bellcranks. Rotation of the ec- 
centric by the motor causes a change 
in the pivotal axis of the bellcrank. 
This in turn results in movement of the 
output control rod from the bellcrank 
while the input control rod to the bell- 
crank remains fixed. This lengthens or 
shortens the output control rod as the 
pilot chooses, and causes a change in 
blade pitch which adjusts the tip-path 
travel of the rotor blade. The total 
movement of the blade tracker is not 
large enough to permit the pilot to cre- 
ate a dangerous amount of misalign- 
ment in the rotor blades. 

The present device relies upon visual 
detection of misalignment. Further de- 
velopment is under way which will re- 
sult in automatic tracking to produce 
constant in-track condition of the heli- 
copter’s rotors. 


New Biz Hangar at Teterboro 


A new organization, the Teterboro 
Hangar Corp., formed to provide stor- 
age and service facilities exclusively 
for business aircraft will be complete 
in June 1957. 


In addition to aircraft maintenance 
personnel, supplementary aircrew per- 
sonnel will also be available to aug- 
ment the regular crews of customer air- 
craft. 


Curtiss-Wright Offers New 
Ultrasonic Maintenance Cleaner 


A new ultrasonic cleaner for the 
maintenance cleaning of aircraft engine 
parts is offered by the Industrial and 
Scientific Products Diy. of the Curtiss- 
Wright Corp. 

The new cleaner, the CB1-60, is said 
to offer one of the highest cleaning po- 
tentials in the field, and utilizes barium 
titanate transducers. The unit has a 
20 x 24 x 40 inch single stage tank, and 
provides a working area of concentrated 
power of one cubic foot. 

The unit includes a circulating and 
solvent-cooling system, drainable and 
protected sludge sump, explosion-proof 
motor and switch, automatic off-and-on 
switch for the ultrasonic generator, 
solvent filter, valves, and soundhead 
protectors. It requires 5 kw at 220 v, 
60 cycle single phase input. The ultra- 
sonic power output reaches 5 kw peak 
at 40 ke/sec. The two major units may 
be operated up to 100 feet apart. 

Two- and three-stage units utilizing 
vapor degreasing and ultrasonic solvent 
cleaning are available to fit particular 
circumstances. 


Oakland Plans New Engine Plant 


To Accommodate Expanding Business 


Oakland Aircraft Engine Service, 
Oakland, Cal., has announced plans for 
a new $250,000 facility for aircraft en- 
gine overhaul. Construction will in- 
clude a 400 x 140 foot steel building. 


Ultrasonic maintenance cleaner for engine maintenance cleaning is produced by Scientific 
Products Div. of Curtiss-Wright. The two units may be operated up to 100 feet apart. 


Flying blind 
with a 
dirty windshield? 


TRY DOUBLE-ACTION 


' PERMATEX 
PLASTIC CLEANER! 


Saves hours clean- 
ing grease and oil 
film—quickly re- 
moves bugs, dust 
and other dirt. 
Anti-static—non- 
crazing—prevents 
fogging—an ex- 
cellent rain repel- 
lent. For all types 
of plastic and glass. Can’t scratch— 
won't stain paint. 


Conforms to Military Spec. MIL-C-5547; 
Lockheed Spec. No. LAC 1-251, Type 2 


ALSO THESE PERMATEX PRODUCTS 


Permatex Airplane Wash—Newest, best 
chemical cleaner for both metal and 
fabric hulls and wings. 


Permatex Anti-Seize Compound— U se 
as a lubricant on all threaded connections 
subject to high heat and pressure. 


ee 


PERMATEX COMPANY, INC. 
Brooklyn 35, N.Y. ¢ Kansas City 15, Kans. 


A Complete Line of Maintenance Chemicals and 
Sealing Compounds 
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.... in the business hangar 


M@ Spartan Aircraft Co., Tulsa, has installed Goodrich brake assemblies and 
performed miscellaneous airframe and engine work on the Lockheed Lodestar of 
Gulf Oil Co. [J Spartan removed engines and installed spares on the Lockheed 
PV-1 brought in by Mr. Everett Dyer, Pilot for Republic Steel, Cleveland. 
() William Hubbard, Pilot for H. C. Price Co., was in with their Douglas B-23 
for 100-hour inspection of airframe, removal of engines and installation of spare 
engines, plus overhaul of engine accessories. [] Parker Drilling Co. was in 
with their Lockheed 12 for replacement of windshields and sliding windows in 
cockpit and installation of double cabin windows. [] Max Pitcher, Pilot for 
Aero Service Corp., Mid Continent Div., had their Beech AT-11 in for 100-hour 
inspection of airframe, engines, instruments and minor repairs. [] Lockheed 
PV-1 from Champion Paper Co. was brought to Spartan for installation of spare | 
right engine, 200,000 Btu Janitrol heater, vibration suppression kit, and minor 
repairs and modifications to aircraft. | 


M@ Chamberlain Aviation, Akron, has supplied new lightweight Wilcox glide — 
slope receiver, marker and ADF equipment for a complete installation in 
General Tire and Rubber Co.’s new Aero Commander. [] Gardner Board and | 
Carton Co. has its Lockheed Lodestar in for engine change, instrument modi- 
fication, and installation of dual Lear ADF-14. W. F. Noonan, Gardner CP, is 
NBAA representative. [] Chamberlain has delivered one of their radomes to | 
the Pan Air Corp. for installation on Esso Shipping Co.’s B-23. [] Production 
is also under way on a Douglas B-26 custom radome to be installed by Air- 
craft Radio and Accessories, Denver. [] Work is completed on Procter & 
Gamble’s third DC-3, including installation of Collins W0101 radar, CAIR 
radome, new generator system, new interior, and annual inspection. 


@ Remmert-Werner, St. Louis, has completed radio modernization on the 
Mannesnann Tube Co. DC-3. Installation included: Collins 17L4-51XVHF 360- 
channel communications, dual Collins 51R3 omni, with dual indication through 
RMI, Collins glide slope receiver, Collins 18854 MHF transceiver, Sperry C4 | 
gyrosyn compass, the new ARC type 21 dual ADF radio compasses, Wilcox | 
radar transponder, 200 amp generators, Leland inverter system, custom radio | 
and instrument panels, Grimes totaling beacon, new cabin interior, and com- 
plete exterior repainting. Work was done at R-W’s Toledo facility. [] The U.S. 
Industries second DC-3 came to R-W for installation of a Bendix RDR X-band 
radar, with hinged radome and separately hinged antenna mount. [] Mississippi | 
River Fuel Co.’s Twin Beech D18S is at R-W St. Louis for installation of two | 
fresh engines, a new interior, and 1000-hour inspection. 


@ Aero Electronics, Inc., Phoenix, has completed conversion of a P-51 Mus: | 
tang as a high-speed personal business plane. Modification included installation | 
of omni-range navigation, automatic direction finder, marker beacon, range and | 
glide path receivers, and 10- and 50-channel communications. | 


M Reading Aviation Service, Reading, has completed the third Super DC-3 
modification for United States Steel. Modifications included installation of 
RCA AVQ-10 C-band radar, autosyn type instruments for fuel and oil pressure, 
and an auxiliary power unit. Another U.S. Steel DC-3 entered Reading for 
complete rework of electrical and radio system, including conversion from a 
12- to 24-volt system. Also installed: Bendix TA-20/RA-18C Communications, 
Dual Bendix MN 62 ADF’s, Bendix MN53 marker beacon receiver, Bendix 
MN 100A glide slope receiver, dual Collins omni, Bendix RDR1-c C-band radar, 
Bendix RTA-1B HF communications, and an ARC 1 50 channel auxiliary 
transceiver. [] Correale Construction Co. brought their new Aero Commander 
680 to Reading for radio installation including: ARC 15D omni and CD-1 
course director system, Collins 17L-4/51X1A communications, Lear ADF 14, 


L-2 autopilot with altitude control and approach coupler, Collins 51Z-1 marker 
and 51V-2 glide slope receiver. 


@ Lear Aircraft Engineering Div., Santa Monica, is modifying the Lodestar 
from Utah Construction Co., San Francisco, to include rudder and elevator 
spring tabs, empennage reinforcement, retractable tail wheel, new main wheels 
with single-disc brakes, modernized antenna system, conversion to R-1920-56A 
engines. [] Warren Petroleum’s Lodestar, Claire Kingsbury CP, was brought! 
to Lear for Learstar conversion. [] Learcal Diy. announces Lynch Flying Service, 
Billings, Mont., as factory distributor for Lear radio, navigation-communication 
equipment, gyro instruments, autopilots, flight control systems. | 
M Welsch Aviation Co., N.Y.C., has received an order for two McKinnon 
Hickman 270 hp Lycoming conversion kits for installation on two Supe 
Widgeons operated by Louisiana Wildlife Commission. Installation by Pan Ai 
Corp., New Orleans Airport. Welsch is demonstrating a new 295 hp Lycomin 
conversion of the Widgeon; conversion features reclining cabin seats, extra 


cabin window and escape hatch, new modern interior, metal wings and flaps 
adjustable seats for pilot and co-pilot. 


(Continued on page 56) 
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UNITED’S Success Formula... 


SHRVICE 


Planned 


in Advance 


Outstanding service in an atmosphere of quiet luxury, the end result of careful planning by 

United’s service personnel and international designer, Raymond Loewy, is a routine experience aboard 
United’s giant Mainliners. The ability to recognize and to deliver such fine service is the reason 

why more than five million passengers fly United each year, coast to coast and 

border to border, as well as between the Mainland and Hawaii. 


United Uses the PAC Formula...APS* 


“We have found Pacific Airmotive Corporation’s ‘Advance 
Planning Service’ a highly efficient space, time and dollar 
saver,’ states D. V. O' Leary, Director of Purchasing and 
Stores for United Air Lines. “Because of the benefits derived 
from this service, United Air Lines has, since 1949, 
consistently expanded the program, ’til today it encompasses 
virtually all Bendix Corporation products, plus those of 
several other manufacturers. By working with us in 
forecasting future requirements for materials, and by 
planning their procurement from manufacturers to meet 
these needs, PAC has enabled us to reduce both inventory 
and stock-out problems. It has also resulted in shortened 
lines of communication and a consequent reduction 

of both communication and transportation costs.’ 


*APS—Advance Planning Service 


PacirFic AIRMOTIVE CORPORATION. 


2940 NO. HOLLYWOOD WAY, BURBANK, CALIF. * LOCKHEED AIR TERMINAL 
OAKLAND SEATTLE DENVER, COLO. KANSAS CITY, KAN. 


7-B11 


SKYWAYS «© OCTOBER 1956 41 


PUTS YOUR FINGER 
ON THE TROUBLE! 


With SAFEATHER on the job, you 
fly assured that there'll be no 
guesswork about feathering during 
any power-failure emergency .. . 
yet the decision to feather remains 
where it belongs, in your hands! 
With split-second precision 
SAFEATHER tells you which engine 
has failed and exactly when. Your 
feathering control knobs themselves 
are the warning indicators! 


SAFEATHER fits all multi-engine aircraft, 
weighs about 4 pounds on a twin, is 
self-testing and fully adjustable after 
overhaul . . . is automatically dimmed 
at night and automatically placed in 
operation when engines are started. 
The SAFEATHER kit can be installed by 
your mechanic. Write for full details. 


FOR AVIATION SAFETY 


Aden Pustrument Merc. core. 


8240 TRAVELAIR HOUSTON 17, TEXAS 
Ph. Mission 9-5857 


Round Table 


(Continued from page 16) 


thrust itself would make little contribu- 
tion in keeping the airplane from 
making a landing. Further, in the land- 
ing run, Jato impinging on the runway 
would negate its thrust somewhat. In 
the last analysis, however, it would 
be the pilot’s decision, since it would 
depend largely on how far from the 
end of the runway Jato was originally 
applied. It might well be expended by 
the time the touch-down is made.” 
Estelle: “There has been some discus- 
sion as to the effectiveness of Jato over 
all phases of flying. It is my personal 
opinion that the Jato is most effective 
for the take-off, especially in the few 
seconds from V, to V, speeds, when 
engine failure could occur.” 

Putnam: “Mr. Rice, would you tell us a 
little more about the basic specifica- 
tion of the 15KS-1000 and the smaller 
rocket which you mentioned earlier?” 
Rice: ~““The 15KS-1000 unit has 15 
seconds duration at 1000 pounds nomi- 
nal thrust. It is roughly 10.3 inches in 
diameter by 33 inches long. It weighs 
about 144 pounds loaded. The 15NS- 
250 will be about 6 inches in diameter 
by 23 inches long. It will produce 250 
pounds of thrust for 15 seconds, and is 
expected to weigh between 40 and 43 
pounds, loaded. The 15KS-1000 rockets 
are certificated for the storage life of 
two years at propellant temperatures 
from minus 65° to plus 140° F. There- 
after, they are certificated for standby 
life, attached to the airplane and ready 
for instantaneous use, for a period of 
one year, or 500 hours, whichever 
occurs first. The rocket requires ap- 
proximately 24 hours’ exposure to a 
new temperature before the propellant 
assumes that temperature. The rockets 
may be used at any altitude up to 
35,000 feet.. They are tested consider- 
ably beyond these limitations in the 
course of their development. These 
rocket engines are up to thrust in an 
average of 2/10ths of a second after 
actuation of the ignition switch.” 
Putnam: “Mr. Dolinski, before we go 
much further into the details of Jato 
operation, would you tell us some of 
your experiences with this rocket? You 
work for the company that makes them, 
and undoubtedly some of your expe- 
riences and the various techniques 
you've tried in using them will be help- 
ful to all of us.” 

Frank J. Dolinski (Chief Pilot, Aerojet 
General Corp.): “I entered into the 
DC-3 flight tests of Jato with a neutral 
attitude. We were delayed in complet- 
ing the conversion of our airplane, and 
it wasn’t ready. until two days before 
we were scheduled for our first demon- 
stration in Detroit. I told Mr. Rice and 
others in the company that I wouldn’t 
care to demonstrate to the NBAA in 
Detroit unless I was satisfied with what 
I could do with this. 

“T hadn’t flown DC-3’s in several 
years, so I was very cautious, and my 
first firing was a single firing, in the 
air. I found that the power was instan- 
taneous, but smooth, and there were no 


bad characteristics at all. There was no 
tendency for any nose up or yaw. At 
the end of the firing, the loss of thrust 
is noticeable, but still smooth. 


“In simulated engine failure at V,, 
which in the DC-3 is 97 mph, with’ the 
firing of both bottles, within two sec- 
onds the airspeed will go to about 105- 
110 mph. After 15 seconds we're clean 
and have a minimum of 400 feet of 
altitude. These tests were run at about 
25,500 gross weight. The significant 
thing to me was that there’s no par- 
ticular training or practice necessary. 
Psychologically, you just have two addi- 
tional engines that are available when 
you need them. I believe that if I had 
an actual engine failure, I would fire 
one bottle, but two feel so good.” 


Putnam: “Thank you, Mr. Dolinski. In 
addition to your experience, and that of 
Captain Domning, just as important is 
the experience the company has ac- | 
quired over the years of making Jato. 
As I understand, they are not a new 
device at all, but have been in the de- | 
velopment stage for a good many years. 
Mr. Rice, how long has your company | 
been engaged in this activity?” 
Rice: “The first Jatos were manufac- | 
tured by the forerunner of Aerojet, | 
which was a group of Cal-Tech scien-| 
tists headed by Dr. Von Karman, back | 
in 1939. The first unit which was used | 
in actual military work was developed 
in 1942, and was first put into exten- 
sive use, as a means of assisting in the 
take-off of heavily loaded flying boats, | 
in 1943 and 1944. This was attached to, 
the airplane with the idea of being) 
fired to assist take-off, and for no other 
reason. It became known affectionately 
as ‘Old Smoky’ because of the smoke 
it produced, and found wide-spread 
use during and after World War II. 
Some quarter of a million of these units 
have been manufactured and used. Ity 
was not designed for standby use, and} 
had limitations as to life, operating 
temperatures and altitudes, but it was4 
used successfully for standby by Ameri- 
can, Braniff, Ethiopian and TACA air- 
lines, and the Esso Shipping Compan 
and Holly Carburetor Company in the} 
executive field. | 

“The 15KS-1000-Al rocket engine} 
was developed about five years ago fo 
military use, and has just recently bee 
released for civilian use. It is designed} 


| 
i} 
1 


the objectionable limitations of pre} 
vious rockets, including the smoke, have} 


20,000 of the production configuratio 
of these units fired in service and in 
tests to date without a single malfunc; 
tion. Actually, by now, Aerojet hag 


ted States since the beginning of the} 
history of aviation. I believe that the 
number of 15KS-1000 units which ha}} 


i 
t 


utilized in the whole history of sched 
uled aircraft service in the Unitec 
States.” 
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Putnam: “What kind of tests do you 
use for quality control in the manufac- 
ture of these appliances?” 


Rice: “They have been subjected to 
the most exhaustive type of peripheral 
tests that we could imagine. In our 
normal batch testing, they must fire 
normally after being conditioned at 
minus 95° or plus 150° F., or cycled 
to 35,000 feet altitude pressures, or 
dropped on a concrete mat from heights 
of three to five feet. They have also 
been conditioned at temperatures of 
175° for a period of four years. This 
would be equivalent to 64 years of 
storage under normal temperatures. 

“They have also been subjected to 
bonfires of gasoline-impregnated wood, 
gasoline fires, and high explosive tests 
to prove that there is no detonating 
tendency. They have also been sub- 
jected to vibration for over 750 hours, 
at vibration periods and amplitudes 
which would destroy an _ airplane 
structure, and this has qualified them 
for 500 hours of standby life.” 


Putnam: “Reliability is a problem of 
interest to everyone who uses these ap- 
pliances, and perhaps Mr. Swearingen 
would comment on his opinions on the 
reliability of these units. Please com- 
ment on any pessimism or inherent re- 
sistance to accepting these appliances 
as an adjunct to operations.” 


E. J. Swearingen (Executive Vice Pres- 
ident, Howard Aero, Inc.): “I certainly 
think reliability is the key factor. From 
what is known about Jato, the 20,000 
successful firings Mr. Rice mentioned 
speak well for its reliability. The man- 
ner in which it is installed in the air- 
plane, the electrical system which sup- 
ports it, the mechanical installation of 
the wiring, the switches and the circuit 
breakers are of equal importance, of 
course, to the reliability of Jato. We 
propose to maintain accurate control, 
to have isolated wiring for Jato instal- 
lations, and to have an isolated junction 
box to prevent someone from accident- 
ally firing the Jato while the aircraft 
is in for maintenance. Also, a circuitry 
testing instrument has been developed 
for cockpit installation to permit the 
pilot to assure himself of the firing cir- 
cuitry continuity as part of his pre- 
flight check.” 

Putnam: “That should be a very im- 
portant factor, because the certainty 
that the system is going to function 
would certainly be a fine contribution 
to the acceptance of Jato. Col. Estelle, 
do your pilots have any difficulty in 
orienting themselves, or adjusting them- 
selves, to the use of these units?” 


Estelle: “No, none whatever. Actually, 
what I have done is to have them fire 
the bottles once to see what would hap- 
pen; after that they’re sold on the 
installation. In fact, it is regular pro- 
cedure with our company now to arm 
our Jatos before take-off, at the end of 
the runway. We carry a third crew 
member on all of our airplanes, and 
we have him stand by to fire Jato if 
needed. All we do is call out if we 
want them, and we’ve found that this 
works yery nicely. However, it’s no 
problem for either the pilot or the co- 


SKYWAYS © OCTOBER 1956 


Janitrol ae 
enough to | almost anywhere i in the Bin 
Its trouble- free performance has earned for 
Janitrof a reputation for dependability and 
low maintenance costs. Heat is available when 
the pilot needs it, for cabin and cockpit com- 
fort heating, windshield defrosting, thermal 
anti-icing. 

Components and heaters are carried in 
stock—parts are available without delay. But 
the commanding reason why Janitrol equip- 
ment is considered standard is its acceptance 
by designers, builders, pilots, and mechanics, 
The proof is flying right now in business, com- 
mercial, and military planes the world over. 


NEW 60-page catalog—for business aircraft 
owners, pilots and modification centers— 
shows all Janitrol standard model heaters, 
components, and accessories, plus valuable 
installation tips and engineering data. Today 
request on your letterhead Catalog No. 100. 

Janitrol Aircraft-Automotive Division, 
Surface Combustion Corporation, Columbus 
16, Ohio. 


COMBUSTION SYSTEMS*HEAT EXCHANGERS*PNEUMATIC CONTROLS 


At the NBAA Show, visit our booth No. 17, McAllister Hotel 
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-“ Develop a staff of highly skilled and thoroughly qualified aircraft 
specialists and technicians. Provide them with superior equipment 
and facilities. Add to this, the experience of working together as 
a competent, efficiently organized unit. 


This is the CAIR approach—an important reason why CAIR enjoys 
the complete confidence of the many business airplane owners 
who bring their aircraft to CAIR for service. 


Yours for the asking- | 


New illustrated brochure 
describing our facilities and 
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pilot to fire the bottles. I would like to 
mention an amusing incident which has 
to do with San Jose, Costa Rica. That’s 
when we had the ‘Old Smoky’ Jato. 
We took off from San Jose with a 
temperature of 95°, and fired the 
bottles as soon as we got up to 80 mph. 
The next thing we knew we were up 
in the air with our wheels up at half 
the runway length. We had informed 
the tower that we were going to fire 
Jato, but evidently they didn’t under- 
stand what we were talking about. The 
next thing we knew, there was the 
darndest screaming in Spanish you ever 
heard. We had blanketed out the com- 
plete airport. In view of the fact that 
there was no wind, there was just one 
solid mass of smoke, and it stayed that 
way as long as I could see after I took 
off. However, with the new bottles we 
don’t have that problem. 

“With the Convair, in our certifica- 
tion tests for Jato at Brownsville, 
Texas, we fired the four bottles se- 
quenced in pairs with an eight second 
overlap, with the full gross load and 
with one engine pulled back, at V: 
speed, about 115 knots. We went right 
on out as though nothing happened. We 
asked the tower how the take-off looked, 
and they said, “It looks like a normal 
take-off.” But they didn’t know we'd 
had an engine pulled back. On the next 
take-off we did the same thing, with 
an engine pulled back, and went 
straight on out. So, I think it’s darned 
good insurance. 

“TI would like to find a way, if pos- 
sible, to stop the after-burning of the 
residual propellant padding materials 
so that I could dump gas within a 
reasonable length of time after firing 
the Jatos. | wondered if there isn’t some 
kind of device, possibly spring-loaded 
or something, that would stop any after- 
burning.” 

Rice: ““We are now running some tests 
in this category, and have run tests in 
the past. Raw gasoline has been sprayed 
on the Jato when it is ignited, with no 
ignition of the gasoline. However, we 
don’t advise doing this in practice. The 
after-burning flame is not a hot flame, 
and extends only a few inches from 
the nozzle. Therefore, it is no worse 
than the exhaust of your engine. Con- 
sidering the location of the fuel dump 
chutes on your Convair, you should 
have no problem.” 

Estelle: “I just wondered if there isn’t 
something that could be done. Really 
this is no complaint, you understand; 
I am just touching on a problem that 
would give me a little more confidence 
if I did want to dump fuel after using 
Jato.” 

Dolinski: “We’ve fired them, and made 
a circle of the field, and found that you 
could put your hands on the bottles. I 
think it’s really just smoke; I don’t 
think there’s any serious problem.” 
Estelle: “There’s a little afterburning 
flame, for a matter of 15 seconds or so. 
I mention it because, if you were at 
high altitude, and had a full gross, and 
lost an engine, you might wish to dump 
fuel and be hesitant to do so. However, 
I still carry the bottles, regardless of 
that.” 

1956 
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Dolinski: “I don’t think that it would 
give you any more trouble than your 
normal exhaust carbon that could come 
from your engines.” 

Swearingen: “!’d like to point out that 
the CAA requirement for fuel dump 
systems requires that no fuel be al- 
lowed to touch the airplane after it 
leaves the dump chute.” 

Estelle: “Just a couple of months ago 
in New York there was an LAV Con- 
stellation lost while dumping fuel.” 
Dolinski: “Have they determined what 
ignited it?” 

Estelle: “An Eastern Airlines plane 
was flying beside it, and apparently the 
Constellation wasn’t going fast enough, 
for one thing. The Eastern pilot told 
him to get his speed up. You have to 
dump at certain speeds, | believe its 
160 for DC-6’s, isn’t it?” 

Putnam: “Vith a constellation it’s 260; 
with a DC-6 theres a maximum, but no 
minimum.” 

Estelle: “In a Convair, its 140 maxi- 
mum. If you have that speed everything 
is fine, but you have to be sure of that.” 
Putnam: “J believe I would think twice 
before dumping fuel immediately after 
the Jato has been fired. 

“Mr. Rice, I have a question for you 
concerning thrust. How much actual 
thrust do you realize from these rockets 
under conditions of high temperature? 
And what is the effect of higher alti- 
tudes on this thrust?” 

Rice: “Actually, at higher tempera- 
tures, you get not only higher thrust, 
but also a higher total impulse. This is 
the converse of the effect on a normal 
engine, and it results from the fact that 
the operation of a rocket depends upon 
its burning rate, and its burning rate 
is faster at higher temperatures because 
it does not have to be heated so far to 
reach auto-ignition temperature. The 
total impulse is greater because there 
is not as much energy expended in 
raising it to auto-ignition temperature. 
At higher altitudes it also develops 
more thrust because it carries its own 
oxidizer, or oxygen supply, and since 
there is less air resistance at higher 
altitudes, the thrust is slightly greater. 
Rocket engines have built-in tempera- 
ture and altitude compensation. We 
have a report on the operating charac- 
teristics which we would be happy to 
send to anyone who is interested.” 
Putnam: “Jn other words, the greater 
the altitude, the better it works.” 
Estelle: “What equivalent horsepower 
am I getting on my Convair at V2? 
According to the chart I have, it looks 
like you’ve got about 475 or 500 hp 
out of it.” 

Rice: “At 100 mph, you get 450 hp, 
approximately. The thrust in equivalent 
horsepower output of a normal DC-3 
propeller-engine combination is the 
equivalent of about 350 hp before the 
airplane starts to roll, and that goes up 
to about 560 hp when you get up to 
about 140 mph.” 

Putnam: “Mr. DeVore, you've had 
quite a bit of experience in the en- 
gineering and flight test aspects of 
aviation. Would you like to tell us a 
little bit about your views on the prob- 
lems associated with drag and installa- 
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tion of these units, the openings that 
they make through the skin, or the 
external mounting; and also something 
about the installed weights and the ad- 
vantages gained by the extra thrust, and 
finally the advantages in terms of added 
weight.” 

DeVore: “As far as the drag is con- 
cerned, an external installation, like 
any item of equipment which is in- 
stalled externally on aircraft, will pro- 
duce drag, depending on where it’s 
located, and how it’s mounted. The 
nature of Jato is such that they are 
usually installed below the fuselage 
near the center line, and for the normal 
low wing airplane the drag increase in 
this combination has been shown to be 
negligible. On a high-wing or mid-wing 
aircraft, this may not be true. The only 
place where the drag might be con- 
sidered a problem, however, even on a 
high-wing plane, would be in the en- 
route climb of the airplane, and, to 
date, tests show that this drag effect 
has been negligible on Aerojet’s DC-3 
and Esso’s Convair.” 

Domning: “In connection with the drag 
that you were talking about, we con- 
ducted low- and high-speed tests on 
the DC-6. We were concerned with drag 
in the en route configuration. The re- 
duced data points from those tests fell 
within the scatter of the original Doug- 
las flight-test points. We felt we could 
not distinguish Jato drag from the over- 
all drag of the airplane.” 

Putnam: “Then you would say it is , 
negligible in that particular airplane.” 
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DeVore: “That then confirms our ex- 
perience too. As far as internal installa- 
tions are concerned, there is no drag 
problem to be considered. The instal- 
lations are made so that the tempera- 
ture from the exhaust pattern clears 
the structure and the skin, and the 
original contour is retained. 

“Weight credits and performance are 


| a big area. The CAA and the Board 


have both considered the reliability of 


| Jato favorably to the extent that they 


are now willing to allow some perform- 


ance credits. This has been done pre-. 
| viously in limited cases, for people such 


as Braniff and Panagra at La Paz. How- 
on a general across-the-board 
basis, they are now beginning to take 
action and allow performance and 
weight credits. The Board is consider- 
ing the larger scale performance cred- 


| it for Jato, and right now it is incorpo- 


rated in a proposed set of transport 
category regulations which will be re- 
viewed shortly at the Annual Review. 
In the meantime, CAA has developed 
an interim policy permitting weight in- 
creases within the structural limits for 
the weight of the installed Jato. In 
addition, they have granted runway 
length reductions in accordance with 
the amount of Jato installed as related 
to a percentage of take-off power avail- 
able. 

“T want to quote some figures to give 
you an idea of what Jato can do. This 
is based on a two-bottle installation on 
a DC-3 operating at a 6000-foot airport. 
A DC-3 at 26,900 pounds could gain an 
altitude of 300 feet above the take-off 
surface, after losing an engine at V: 
with Jato, in 2600 feet less distance 
than that required if you took off at 
25,200 pounds without Jato. The CAA 
policy does not allow credits approach- 
ing this degree, but within the limita- 
tions of the airplane structural gross 
weight, their policy will definitely pro- 
vide benefits to the operator in terms 
of gross weight and take-off distances.” 
Putnam: “Mr. DeVore, as long as 
youre familiar with the engineering 
aspects of this operation, could you give 
us some indication as to the effects of 
acceleration on the aircraft control? Is 
there any problem? Is any of the thrust 
off-center to the extent that it would 
become a problem?” 

DeVore: “Well, I can’t answer that 
completely; Ud have to refer that to 
one of the pilots. From an engineering 
standpoint, howeyer, a Jato installation 
inside the engine nacelles can have no 
detrimental yaw effects on the airplane 
since the airplane is in the first place 
satisfactory in yaw with one engine out. 
Other than that comment, I’ll have to 
defer to one of the pilots on smoothness 
and so forth,” 

Estelle: “I can answer that. I’ve fired 
a bottle several times, and never noticed 
a bit of yaw at any time, even with one 
engine out. If you hold the airplane 
straight, even with one engine it’s not 
going to effect it in any way that I can 
see.” 

Domning: “In our test program at La 
Paz and in subsequent pilot training, 
we fired possibly 30 bottles on the DC- 
4, and we trained about fourteen pilots. 


No pilot had any unfavorable comment 
to make whatever upon the effect on 
the characteristics of the aircraft, and 
I can say from my own experience that 
the only thing you have to do is to keep 
from building up too much speed if you 
want to get the altitude benefit.” 
Putnam: “How many bottles did you 
fire on the DC-4?” 
Domning: “One at a time.” 
Putnam: “Did you have space for 
two?” 
Domning: “We had four bottles on the 
airplane, but we fired one ai a time 
normally, and for test purposes we fired 
two consecutively because our perform- 
ance is based upon that. In training we 
fired only one bottle with each pilot. 
Rice: “Am I correct in saying that 
these bottles were mounted on the cen- 
ter section of the wing, with a spreaa 
of about ten feet, five feet on each side 
of the center line of the airplane?” 
Domning: “That is about right. That 
was the extreme spread.” 
Dolinski: “In our DC-3 installation, 
which is near the center line, I have 
fired the bottle on the same side as we 
had the good engine; in other words, 
pulling back the left engine I would 
fire the right bottle, giving us thrust 
of the engine on the right side and the 
bottle on the right side, and of course 
we have done just the opposite, fired 
the right engine and the left bottle. 
and there isn’t a noticeable difference.” 
Putnam: “Jn other words if there is 
confusion between which bottle is tu 
be ignited, it wouldn’t make any differ- 
ence.” 
Dolinski: “I don’t believe so. My ex- 
perience has been that I can hardly 
tell which bottle is firing, except that 
I know I’ve got thrust, and by checking 
the switch you feel you know which one 
is on.” 
DeVore: “I believe that Col. Estelle 
probably has the extreme spanwise 
installation here, that is, having a bottle 
in each nacelle. If he were to lose an 
engine, and were to fire the bottle on 
the good engine, that would be the 
extreme. I wonder if in your firing Jato 
you feel that this would present a prob- 
lem in handling the airplane.” 
Estelle: “If we lose an engine we’re go- 
ing to fire both bottles; we have them 
wired that way, so there wouldn’t be 
any mistake at a time like that. I don’t 
think, on a Convair, with a ship as 
heavy as that, that you’d want to 
gamble on firing one bottle; I don’t 
think it would pay.” 
Putnam: “Mr, Rice, you've got a ques- 
tion here.” 
Rice: “Continuing just one moment on 
Col. Estelle’s statement regarding firing 
one bottle, Ethiopian airlines had 
bottles mounted on the belly of their 
Conyair, and they fired one at a time, 
and found it to be most satisfactory. 
It gave them adequate thrust to far 
more than meet the climb requirements 
in the high temperatures and altitudes 
in which they were operating with 
heavy loads. However, Mr. Dolinski has 
had some experience in firing bottles 
at altitude with application of normal 
power simultaneously. 

(Continued on page 49) 
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Lightweight “Hot Papa’’ Suit 
Ideal for Small Fields 


Small operators and service operators 
not based on large municipal fields gen- 
erally rely on or participate in volun- 
teer fire and crash-fighting programs. 
Their employees’ willingness to engage 
in hazardous life-saving activities is 
easily influenced by the available self- 
protection equipment and the probabil- 
ity of their efforts being successful. 

The familiar bulky, heavy, uncom- 
fortable asbestos “Hot Papa” suits of 
large field professional crews are rarely 
practical economically or physically for 
the smaller operations. Minnesota Min- 
ing & Mfg. Company have demon- 
strated a suit made of aluminum- 
coated fabric that reflects radiant heat 
instead of insulating against it. 

It enables a fire-fighter to walk into 
and manipulate necessary fire-fighting 
or rescue equipment, a fire with tem- 
peratures in excess of 1200°. In dem- 
onstrating the suit, 3 employees have 
carried arms full of wood, bundles of 
steel wool, etc. which promptly burst 
into flames. They have stated that no 
radiant heat gets by the reflective coat- 
ing and underlining of glass wool. 


High Visibility Fluorescent Paint 


Safety Factor for Business Planes 

Switzer Bros., Inc., Cleveland, Ohio, 
have introduced a new aid to minimiz- 
ing the growing hazard of aircraft col- 
lisions, Day-Glo high visibility fluores- 
cent colors, a daylight-fluorescent paint 
which emits light, which is up to four 
times as bright as ordinary paint and 
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which is visible at much greater dis- 
tances. 

The advantages of the new Day-Glo 
paints, now being offered to aircraft 
manufacturers, air carriers and airport 
operators, have already been proved 
in use on tow targets and jet tow 
planes, and in the location and rescue 
of two lost aircraft of the Byrd Antarc- 
tic expedition. 

CAA tests indicate that Day-Glo 
colors have more resistance to weather- 
ing than International Orange, and that 
even after ten months’ exposure are 
visible up to four and a half times as 
far as International Orange. 

The use of these high-visibility fluor- 
escent colors suggests itself as one reli- 
able and comparatively inexpensive way 
for the business pilot to help relieve 
the hazardous situation created by the 
continued use of inadequate visual fly- 
ing regulations. 

There is a great number of color 
schemes and overall paint applications 
on current aircraft where the use of 
Day-Glo paints would equally enhance 
the attractiveness, safety, and “atten- 
tion-demanding” aspect of the aircraft. 


Republic Dual Hydraulic System is 
Lighter, Cheaper, Safer 


A simplified tandem hydraulic-pow- 
ered actuator system for aircraft pri- 
mary flight controls, with two com- 
pletely independent systems, each with 
its own tank and associated plumbing, 
but which costs and weighs much less 


than earlier systems, has been develop-, 


oped by Republic Aviation Corp.., 
NBAA Associate Member, Farming- 
dale, N. Y. 

The new system, which is immedi- 
ately intended for the military, is read- 
ily adaptable to business aircraft. It 
has a great intrinsic safety factor be- 
cause complete hydraulic failure any- 
where in one system will not affect 
proper operation of primary flight con- 
trols. In addition to the safety factor, 
the lighter weight of the new system 
and the ease of operation, which is so 
great that the pilot would feel no dif- 
ference in the controls in the event of 
a failure in one system, suggests that 
the new Republic tandem system is 
ideal for the requirements of business 
flying. 


Fire Detector Gives 
Classified Warning 


A new fire detection device for air- 
craft which will give an immediate na- 
celle overheat signal reporting potential 
danger and secondly, a fire alarm 


should that condition develop, has been 
produced by Walter Kidde & Co. 


Operating on both the fixed tempera- 
ture and rate-of-temperature-rise prin- 
ciples, the detector consists of two 
units, a fire sensing element and a 
contro] unit. The control unit employs 
transistors which interpret electrical 
signals from the sensing element. 

Knowing the normal operating tem- 
perature range within a given nacelle, 
the control unit would be pre-set to be 
on standby until an abnormal tempera- 
ture is reached, even if the tempera- 
tures mount slowly as in the case of 
overheat. 

In case of fire, where the rate of 
temperature rise is rapid, there is a 
rapid rate-of-resistance drop in the 
semi-conducting insulator and a fire 
alarm is triggered. Also a fire resulting 
trom overheat will over-ride the over- 
heat signal and flash a fire alarm. Fire 
detection response is under 5 seconds 
and two units weigh only 3 Ibs. 


Us 


Bendix Portable Ignition Analyser 


Of special interest to business fleet 
operators, and even some operators of 
single large aircraft, will be the an- 
nouncement of Bendix Aviation’s port- 
able ignition analyser. 

In preventive maintenance alone, the 
economies and safety offered justify 
serious consideration. The analyser can 
be obtained also in a configuration for 
airborne mounting and in-flight use, 
or the panel units can be mounted in 
several aircraft so that successive and 
periodic use can be made of the ana- 
lyser on a scheduled basis. 


Self-Sealing Rivets for 
Fluid Tight Fastening 


Mass production of unique rivet fas- 
teners which automatically seal them- 


47 


Fe TT 


You’ve a 
Convention Date 
at the 


In the center of everything, 

and the best in convention and group 

facilities...at very special rates. Only the Roney 

can offer so much. 

© Private meeting rooms—regal splendor or 
pleasant informality... Outstanding food. 

@ Blocks and blocks of private beach.. 
king-size swimming pool. 

@ Tennis courts... Golf facilities 

@ Home of the world-famous Bamboo Room 
... Rendezvous of celebrities. 


Write our Convention Manager TODAY 
for full information 


ON THE OCEAN AT 23rd ST., MIAMI BEACH | | 


selves against fluid or air leaks without 
caulking or rubber sealing agents, have 
been announced by Pastushin Indus- 
tries, Inc. Especially suitable for use in 
such structures as integral fuel tanks, 
external tanks, and in particular am- 
phibian hulls, seaplane pontoons, etc. 

The Pastushin rivet attains its leak- 
proof seal from a soft aluminum jacket 
or sleeve around its shank which ex- 
trudes, or flows, when the rivet is ex- 
panded after driving. They are manu- 
factured for use with both automatic 
riveting and hand riveting operations. 


New Cylinders Solve Overheating 
Jim Magnus of Minneapolis-Honey- 
well Regulator Co. (NBAA member), 
operating two DC-3’s, reports as follows: 
“A nilot’s dream has finally been 
realized regarding the excessive cyl- 
inder heating problem that has existed 
on the R-1830-92 engine. Gopher Avia- 
tion, at Rochester, Minn. [NBAA As- 
sociate member] has mounted ‘Dash 
94’ cylinders to our R-1830 engines, 
eliminating our overheating problem. 
In addition, they have installed a high- 
capacity oil pump. This has substan- 
tially reduced our climbing tempera- 
tures; our cruising temperatures are 
reduced from 210° to about 165° or 
175°. This is all accomplished by the 
increased cylinder fin area and more 
efficient baffling. The other pleasing 
factor is the comparatively moderate 
cost of this changeover. Over the nor- 
mal overhaul charge, it cost us about 
$1200 to include this safety factor.” 


HOW TO BRING YOUR 
DC-3 up-to-date 


L. V. EMERY 


President 


Conversion Number 106 is a 
DC-3 brought up to date for a 
new and now Satisfied customer. 
Executive Aircraft Service, Inc. 
concentrated on installation of 
radar electronic equipment, 

a new electrical system, 

A-12 Autopilot, new 
instrumentation and overhead 
panels, radio, PAA main 

gear wheel doors and an 

EAS Rudder Servo. The interior 
also was reupholstered. 

The ship now is relicensed 

for 26,900 Ibs. and 1350 H.P. 
take-off. Result, a new 
customer is satisfied. Satisfied 
customers are our best 
recommendation. 
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New Steel Roof Spans 120 Feet 
Without Interior Support 


A pre-engineered steel roof for air- 
craft hangars, capable of spanning 120 
feet without support, of withstanding 
winds in excess of 113 miles per hour 
and of supporting the equivalent weight 
of 5% feet of snow, has been made 
available by the Wonder Building 


Corp. of America, Chicago, Ill. 

The new “Wonder Roof” is made of 
18-gauge galvanized corrugated steel 
sheets two feet wide and from six to 
ten feet long, bolted together into a self- 
supporting arch. 


“Balanced Design’ Control 
Rod Bearings 


A completely new series of rod end con- 
trol bearings for aircraft now being manu- 
factured by The Fafnir Bearing Company, 
New Britain, Conn., incorporate a signif- 
cant new baianced design, the direct out- 
come of an NASC study in which Fafnir 
engineers participated. 

The new rod end comes in five sizes with 
every member of the series designed so that 
bearing capacity, shank strength and bolt 
strength are in balance. The series consists 
of standard sizes which meet a wide range 
of requirements for antifriction rod ends. 

Within the family are both ball and 
roller bearing rod ends with male threaded 
shanks, The two ball bearing rod ends with 
high strength shanks are designed primarily 
for manually operated control systems, Com- 
pleting the series are three high capacity 
roller bearing rod ends for power-operated 
flight control systems. 
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Dolinski: “In a fly-by firing we slowed 
the airplane down to 120 mph and 
came across at about 15 feet, and ap- 
plied power just before we started the 
gear up and fired the bottles. At climb 
power we went to 180 mph at 2500 feet 
a minute climb. I didn’t expect to go 
quite that high or that fast.” 

Putnam: “Mr. Swearingen, so far all 
of our conversation and experience 
dealt with larger aircraft; what is your 
estimate of the applicability of these 
to the smaller, lighter twins?” 
Swearingen: “Well, certainly, standby 
thrust would enhance the operation of 
these little planes as well as the larger. 
The smaller 250-pound thrust bottles, 
when they’re available, will probably 
be more the proper size, for aircraft 
such as the Aero Commander. The 
1000-pound thrust bottle would have 
too much thrust-more than the one 
engine you have missing. I am actually 
more familiar perhaps with the use or 
intended use of this Jato on executive 
aircraft of the Ventura size, which we 
manufacture. I have some figures here 
that I might give you in rate of climb 
with and without Jato in various single- 
engine configurations. Our first segment 
rate of climb at 29,000 pounds gross 
without Jato and with the gear down, 
right after takeoff, is 205 feet a minute. 
With Jato, this goes up to 886 feet a 
minute, which is pretty respectable 
single-engine’ rate of climb. With gear 
up, we have a basic rate of climb of 
413 feet a minute, single engine; with 
Jato this goes up to 1000 a minute. At 
4000 feet it doesn’t change a great deal. 
We drop down on our basic rate of 
climb of 324 feet a minute without 
Jato and go up to 1005 feet in a minute 
with Jato. In short field operations, you 
have to more or less count on the 
engines, and I think that with Jato 
you're in a good position, because you 
can approach normal two engine per- 
formance, even if you do have engine 
failure either landing or taking off.” 
Putnam: “Mr. DeVore, in the course of 
your engineering services, are you 
aware of any general contemplation by 
the manufacturers of providing Jato?” 
DeVore: “Off hand I’d say that Mr. 
Rice would probably be more familiar 
with that than I would; but certainly 
there’s no question in my mind, having 
worked with flight test fer a long time, 
that the advantage of standby thrust 
from the safety standpoint is something 
that the manufacturer should not over- 
look. I spent a good deal of time in the 
CAA working with helicopters. I might 
say that I think there’s a great future 
in the application ef Jato to helicopters. 
One of the critical areas in helicopter 
flight operation is in hovering, where 
a lot of power is required, and under 
high temperature and altitude condi- 
tions both the engines and the rotors 
are effected, so there’s a wonderful pos- 
sibility here for Jato serving as standby 
or, as its name implies, a jet assist 
takeoff to get out of this hovering 
range.” 
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Estelle: “You mean translational opera- 
tion?” 


DeVore: “Yes, going into forward 
flight.” 
Estelle: “Because we have a number of 


operations in hot climates with heli- 
copters, in fact one of our affiliated 
companies is operating out of New 
Guinea, which is a pretty hot climate, 
and I wondered if anyone had actually 
tried Jato on helicopters.” 

Rice: “Yes, there have been some trials 
of Jato early in the helicopter field, 
however, more recently, this has not 
been done; all of the applications have 
been military, and there is further con- 
sideration being given to the applica- 
tion of Jato to military helicopters at 
this time. There are also further con- 
siderations being given by some of the 
helicopter manufacturers, and we are 
working with them along this line, but 
we need to have the 250 pound thrust 
unit so that we can install it in mul- 
tiples in helicopters. We have also de- 
signed a rocket turbine rotor-booster 
for helicopters, but this has not been 
put into use to date. I’d like to add that 
there are two light-twin manufacturers 
anxiously awaiting the Junior Jato so 
that they may make optional installa- 
tions at their factories. We have some 
single engine manufacturers also con- 
sidering the same thing. The Junior 
Jato will be applicable not only to the 
light twins but also to single-engine 
airplanes to permit them to get over an 
obstacle in case of engine failure or 
some other unforeseen condition.” 
Putnam: “When do you anticipate that 
this Junior version of the rocket will 
be available?” 

Rice: “We anticipate that we will have 
it certificated and in production before 
the first half of next year.” 

Putnam: “Well, Captain Domning, to 
get back to the psychological effects of 
this on both the crew and passengers, 
you've probably had more experience 
with it than anyone else. Has your com- 
pany noticed any such effect on pas- 
sengers. We assume the crews are no 
problem because they’ve had training. 
But has the company become aware of 
any reluctance on the. part of pas- 
sengers to ride with Jato? Is the smoke 
or the noise any problem?” 
Domning: “When we initiated service 
using Jato, we gave it a great deal of 
publicity in the places it was going to 
be used. We conducted a number of 
courtesy flights for officials and news- 
paper people to make sure that the 
problem that we were confronted with 
would receive a pretty good airing as 
far as the public was concerned. As a 
result we had a completely satisfactory 
reception from the passengers. We 
never had anybody express any concern 
over flying in an airplane with Jato. 
Of course there is another element of 
psychology involved, and that is the 
concern that the passenger may have 
during the actual firing of Jato. We 
checked that out by taking a group of 
these laymen in the airplane, making 
the takeoff at La Paz and firing Jato at 
Vi to give them the full benefit of any 
noise that there might be. Some of them 
did have some comment and said that 
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it sounded as though a few more rocks 
than usual were hitting the belly of the 
airplane, and that’s about all they could 
say.” 

Putnam: “Have your company officials 
riding in company aircraft been startled 
by your use of Jato when they didn’t 
anticipate it?” 

Estelle: “No, because they were edu- 
cated in the fact that we were going io 
fire the bottles and they said they were 
happy to know we-had extra power. 
They could hear that screaming of the 
bottles on the take-off; that’s actually 
what happens and you do hear it. 
They’ve been very pleased about it, 
because they have noticed the tremen- 
dous difference in takeoff, especially at 
high altitude.” 

Pumam: “Vell, Mr. Rice, speaking of 
noise, do you contemplate that ihe 
Junior version will have a noise level 
equivalent to that of the large? In other 
words, one-fourth? Or will it be greater 
than that, and do you think there’s any 
possibility it will become a noise prob- 
lem around airports and congested 
areas?” 


Rice: “Actually, we do not anticipate 
and have not met with any noise prob- 
lem at all, because the noise of the 
larger Jatos that we have are about 
the equivalent to a T-33 taking off. We 
have fired them at Los Angeles airport. 
without anybody even knowing that a 
Jato takeoff had occurred. The noise 
level is not that which would be asso- 
ciated with the larger jets, that every- 
body is worrying about at this time.” 
Putnam: “Mr. Rice, is there any pos- 
sibility of freezing slush affecting these 
bottles on a takeoff; their ignition?” 
Rice: “As far as the operation is con- 
cerned, we have had no problems what- 
soever, Mr. Dolinski can attest to the 
fact that the Jatos which we have had 
have been subjected to the worst rain 
conditions and when inspected, after 
502 hours of carriage under the air- 
plane, exposed to the elements, which 
included blowing sand as well as water 
and everything else, the Jatos were in 
exactly the same condition as they came 
out of the factory. As far as that is 
concerned, perhaps Col. Estelle would 
like to make some comment. I'd like to 
make one other point, and that is that 
there has been discussion by some 
pilots in the East who are somewhat 
concerned about the amount of ice that 
these bottles might collect in ice and 
water. Perhaps Col. Estelle has had 
some experience with that.” 

Dolinski: “We flew with them in ice 
last winter. I feel that it’s no more of a 
problem than an exposed ADF. I’d say 
that we picked up a similar amount of 
ice. 

Estelle: “I believe that there are no 
more difficulties with the bottles than 
an ADF loop because your ice would 
streamline itself on the front of the 
bottles, so that it wouldn’t affect it in 
any way. And that’s true of your ADF; 
they'd build up some ice around them, 
which may slow you up a mile or two 
an hour. But if you’re in that much 
Ice, you want to get out of it pretty 
fast anyway. At least I do.” 


Dolinski: “To go back to the amount 
of drag that we've experienced, we ran 
tests with and without botiles, and we 
even left the large handling rings on, 
which are about 10 inches in diameter. 
We found that you couldn’t tell the 
difference between no botiles, and the 
bottles with the ten inch ring on them.” 


Putnam: “Well, Mr. Rice, to get back 
to smoke and noise and that sort of 
thing, one that s. ruck me might be of 
considerable interest to the operator 
using these units in relatively smail 
airports surrounded by residential 
areas, is there any residue from smoke 
that could do damage to laundry? We 
get complaints every now and then 
about engine oil ruining Mrs. Murphy’s 
laundry and things like that. I just 
wondered if the users of these rockets 
would extend themselves to paying for 
someone’s laundry.” 


Rice: “I think the best answer to that 
is that the houses are now built right 
up to our door, and we are running 
tests on all sorts of rockets constantly. 
We have had no complaints from our 
neighbors so far as the laundry is con- 
cerned. I might add too that when we 
speak about these rockets being smoke- 
less, we mean relatively smokeless. Ac- 
tually in dry humidity they are almost 
completely smokeless, except for the 
smoke that is emitted at the end of the 
duration of the rocket as the result of 
the burning of the residual materials. 
However, this dissipates itself immedi- 
ately. In cases of high humidity, they 
will emit about as much’smoke as a 
rich burning reciprocating engine. But 
this again dissipates itself and is not 
nearly as much of a smoke trail as is 
left by a jet with water injection.” 


Putnam: “Mr. Swearingen, there is 
one thing that bothered me a little, and 
that is that these bottles hung under the 
center section or beneath the belly of 
a small airplane creates a possibility 
of disastrous damage to the structure 
in case of a belly landing—I know we 
don’t contemplate doing that but, un- 
fortunately it happens quite often. 
Would you like to talk a little bit about 
the consequences of an_ inadvertent 
wheels up landing?” 

Swearingen: “The people that install 
Jato under the belly of the airplane 
have taken wheels up landing into 
consideration, and have designed pur- 
posely to have the Jato detach itself 
at first impact. It would be highly de- 
sirable from a structural standpoint as 
well as any remote possibility of a fire 
coming out, to have it come off at the 
time the airplane contacts the ground 
—leave it back there someplace.” 


Putnam: “/n other words there is no 
possibility of the thing getting tangled 
up in there and creating a disaster? 
I wasn’t thinking of a fire but of struc- 
tural damage.” 

Swearingen: “It isn’t always easy to 
predict what will happen, of course, in 
the matter of a belly landing, but cer- 
tainly if the hooks are designed proper- 
ly, the thing can come off very easily 
due to reverse thrust loading such as it 
would have dragging on the ground in 
the event of a belly landing.” 
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Rice: “May I further comment in this 
regard that all installations are done 
in accordance with design criteria that 
has been approved by the Civil Aero- 
nautics Administration. This design 
criteria requires that in externally 
mounted Jatos, they be mounted with 
hooks that are so designed they drag 
off readily. I think a typical example 
of this is that the hooks are designed 
for a load limit of 4850 pounds in for- 
ward thrust while they are designed for 
a drag off load of only 350 pounds. An 
engineering report on the design 
criteria is available to anyone who is 
interested.” 

Devore: “On this same subject I might 
mention that in the internal installa- 
tion we are designing for crash load 
factors, so that if you have an internal 
installation and are forced into a land- 
ing of that same type, the installations 
are thoroughly designed for safety.” 
Putnam: “/t’s @ pretty important prob- 
lem, I think, because a great many of 
the business aircraft are not being 
flown by professional pilots, and an 
inadvertant wheels up landing is cer- 
tainly not beyond the realm of possi- 
bility, and damage resulting fom that 
could be a very significant factor I 
think in the decision of whether or not 
to put Jato in the airplane. Operating 
from large fields he wouldn't have to 
worry too much, and yet if he has the 
bottles hanging out there he could do 
himself a terrific amount of damage if 
theyre not properly installed. Would 
you like to comment on that a little 
more?” 

Rice: “This has been a prime con- 
sideration in the development of the 
external installations of Jato, and it is 
realized that it is a matter to be con- 
sidered. The value of Jato, however, for 
takeoff or throughout the flight is so 
great that it becomes insignificant 
rather than a significant factor as com- 
pared to the protection that you receive. 
Yesterday I was talking to a pilot who 
was telling me of an accident which 
occured in one of our major airports 
when an airplane on the approach hit 
a down draft at the end of the runway 
and wiped off the landing gear. It did 
a considerable amount of belly damage 
on the runway. This airplane was com- 
ing into an airport which is built with 
a sharp drop off at the end of the 
approach runway. With a strong wind 
blowing there was a sharp down draft 
at the end of the runway. This is also 
true of several other airports around 
the country. It is quite interesting to 
note that more accidents in both civil 
and military aviation have occured as a 
result of undershooting on landings 
than from any other primary cause. 
It is certainly a comforting thing to 
have some additional thrust to pull you 
on in to the runway when you are run- 
ning out of altitude at a very rapid 
rate. You must remember that the 
climb is critical in this case with the 
flaps and gear down. The rate of climb 
is entirely based on the amount of 
excess thrust over that which is re- 
quired to carry the airplane in level 
flight. Consequently, you do not have 
to add very much thrust to make a 
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very significant change in the rate of 
climb.” 

Putmam: “Something that is almost 
certain to be a problem to the typical 
owner is the cost to him in terms of the 
weight of these bottles in proportion to 
total useful load of business airplanes. 
And of course the dollar value as well. 
Now the relative cost of a Jato bottle 
in the DC-4 is probably rather small— 
but when you have a smaller airplane 
such as an Apache, probably the cost of 
the bottle in terms of the dollar value 
and its loss in payload adds consider- 
ably to the cost of the airplane?” 
Rice: “On the average it is anticipated 
that the cost of carrying rocket standby 
engines on any of the smaller aircraft 
will amount to perhaps something less 
than 114% of the value of the airplane 
annually. This is pretty inexpensive 
insurance. We are now discussing with 
some of the insurance companies the 


possibilities of reducing insurance 
rates in recognition of the increase of 
safety with the Jato thrust. We still 
have considerable amount of work to 
do in this direction. However all of the 
experience to date is good, and we 
expect to be able to gain recognition on 
this point eventually. The weight of 
installed Jato on the light twins is only 
1% to 2% of the gross weight of the 
aircraft. After it is fired, only about 
34% to 1% residual weight remains. 
Swearingen: “On our own airplane, the 
Super PV-1, we can amply carry the 
additional weight of the Jato. Although 
our two bottle installation weighs ap- 
proximately 340 lbs. installed, it re- 
duces inweight by about 144 Ibs. on 
firing because of the burning of the 
propellant. So the weight problem 
under emergency conditions is not very 
Round Table 
(Continued on page 56) 
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meteorology maps. Order today: ‘‘Commer- 
cial Pilot $5.00”; ‘‘Instrument Pilot $5.00’; 
“Airline Transport Pilot $5.00’; “Flight In- 
structor $4.00”; ‘‘Private Pilot $1.00”; ‘En- 
ine Mechanic $4.00”; ‘Aircraft Mechanic 
$4.00’; ‘Ground Instructor $5.00”; ‘Para- 
chute Rigger $4.00”; ‘“‘Control Tower Opera- 
tor $4.00”; ‘“‘New CAR for pilots 50¢.” Special 
Limited Offer: A complete Ross Library con- 
sisting of the above 12 books for only $15.00. 
This introductory offer is for a limited time 
ony, so take advantage of its savings today! 
Order Postpaid or C.O.D. Direct from Ross 
Aero Publishers, Administration Bldg., Box 
7071S. Cherokee Airport, Tulsa, Oklahoma. 


AERONAUTICAL BOOKS 


FREE CATALOG (1957) of leading aviation 
supplies including Zweng Books, Navigation 
Computers, Plotters, Log Books, etc. Also 
maps and charts; Books of the Sea and Air. 
Nautical supplies and general technical books 
on all subjects. Pan American Navigation 
Service, 12021-22 Ventura Blvd., N. Holly- 
wood, Calif. 
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AVIATION Charts now available from our 
new Chart Division. Agents for the Coast 
and Geodetic Survey. Our service includes 
Aeronautical Sectional, World Aeronautical, 
Direction Finding, Navigational Flight, etc. 
Distributors for New Plastic Relief Map of 
the United States $45.00 express prepaid. 
(Free, Catalog.) Pan American Navigation 
Pn ee! 12021-22 Ventura Blvd., Hollywood, 
Calif. 


HELP WANTED 


CO-PILOT WANTED. Executive co-pilot- 
mechanic wanted on company operated 
DC-3. Requirements: commercial license 
A & E mechanics license, prefer instrument 
and/or multi engine rating. Must be mar- 
ried. Minimum height 5’ 10”. 6 month proba- 
tion period. Good salary. Based in Ohio. 
Write Box 714 Skyways. 


POSITIONS WANTED 


COMMERCIAL PILOT: 
S.M.F.L., Instrument, Instructor, A & ; 
Flight Engineer, Ground Instructor, would 
like co-pilot mechanic position or pilot with 
additional duties; also interested in sales 
Skyways Box. Ne. 711. 


4,000 :00 ANG tor, 
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MISCELLANEOUS 


$2.00 can save you hundreds. It’s NEW! ! ! 
Now you can receive information each 
month on hundreds of aircraft for sale 
throughout the United States. At a glance 
ee will know what is available, hours, date 
icensed, price, etc., of practically every type 
of airplane manufactured. We tell you who 
owns the aircraft and you deal direct, saving 
time, eliminating hours of travel, and by 
knowing the market you get the best deal 
ossible. You can receive your first copy 
saa aircraft for sale IMMEDIATELY 
DON’T WAIT!! Send $2.00 TODAY for a full 
years subscription. Flyer’s Market published 

Aircraft Listing Bureau, 5305 Congress 
St., Chicago 16, II. 


KEN CLARE offers you a simple way of 
buying or selling your airplane. All advan- 
tages of dealing directly with owner or 
buyer. NO LISTING CHARGES. Also $2.00 
will get our pamphlet for one year, of all 
airplanes for sale throughout the United 
States and the best deal you will get any- 
where. We will finance and insure your 
deal. If you want to buy or sell rush a let- 
ter to CLARKE AIRPLANE SALES, P. O. 
Box 62, Davison, Michigan. 


LEATHER JACKETS renovated expertly, 
Reasonably. Free Circular 22. Berlew Mfg. 
Co., Freeport, New York: 


NBAA Membership 


Information regarding regular 
or Associate Membership in the 
National Business Aircraft Asso- 
ciation is readily secured by 
writing to the Executive Director 
and Secretary of NBAA at 344 
Pennsylvania Building, Washing- 
ton 4, D.C. 

Membership in this non-profit 
and independent aviation organi- 
zation is based on the recognition 
of business flying problems com- 
mon to all users of aircraft for 
their business purposes and to 
those engaged in supporting the 
operation, servicing, equipment, 
and manufacture of business air- 
craft. 

Among the fields in which 
NBAA is concerned are: improve- 
ments in airways and _ airports, 
better weather service, expansion 
in communications and air navi- 
gation facilities, higher standards 
of airport services, improved air- 
craft parts distribution, equitable 
tax rulings for business aircraft 
operations, greater recognition of 
the airplane as a necessary tool 
in modern business and industry, 
better air traffic control pro- 
cedures, professional status for 
qualified business pilots, and air- 
craft designed to meet the special 
requirements of business flying. 


in the business hangar... 


(Continued from page 40) 

@ Executive Aircraft Service, Inc., re- 
covered the elevators and completed mis- 
cellaneous minor repairs on the DC-3 flown 
by O. E. Sparks for Holley Carburetor Co., 
NBAA member, Detroit. [] The Dow 
Chemical Company, Midland, Mich., sent 
their DC-3, piloted by Russell Purchase, to 
Executive Aircraft Service for an engine 
change and minor repairs. 


Hi Executive Aircraft Service, Dallas, com- 
pleted inspection, modifications and miscel- 
laneous repairs on the DC-3 flown for Esso 
Shipping Co. by Bob Eick. [J Seaboard Oil 
Co. brought their DC-3 to EAS for 100-hour 


inspection and repairs. 


@ Pacific Airmotive Corp., Burbank, has 
announced long-term contracts covering 
the overhaul of engines on the DC-6’s of 
The Flying Tiger Line and Slick Airways. 
The new agreement is in addition to PAC’s 
present overhaul contract on DC-4’s op- 
erated by both carriers, 


WM Van’s Air Service, Winona, Minn., has 
just completed ten-day training for multi- 
engine rating for three persons who pur- 
chased an Aero Commander from Van’s. 
C1 Radio equipment was installed in De- 
Kalb Agricultural Assn.’s Aero Com- 
mander, Hugh McCorkle, Chief Pilot. 
LC] Norm Silver brought Majestic Contrac- 
tors’ Aero Commander to Van’s for engine 
change. [| Van’s Air Service has just ac- 
quired distributorship for the Temco Riley 
Twin for N. and S. Dakota, Iowa, Wiscon- 
sin and Minnesota. 
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Round Table 


(Continued from page 51) 


great since the residual weight in 
relation to airplane gross weight after 
firing is only 34%. Under normal con- 
ditions, of course, it isn’t important. 
Also the CAA will approve an increase 
in the gross weight to cover the weight 
of the installation, limited only by 
structural or en route climb limitations. 
From the cost standpoint and accept- 
ance from the psychological standpoint, 
we normally have eight airplanes in 
manufacture at a given time in our 
assembly line, and six customers of 
those eight have already signed up for 
Jato and the other two are seriously 
considering it only six weeks after we 
first made Jato available as optional 
equipment.” 

Rice: “The cost of installation on the 
average aircraft comes somewhere be- 
tween two and four percent, depending 
on how involved the installation is. This 
includes the Jato units that are neces- 
sary to check out the installation and 
pilot, and those which will be carried 
on the airplane for the first year. Fur- 
ther, since the units are definitely 
usable each year they are deductible as 
an item of operational expense against 
the aircraft, whereas the installation 
itself is a capital investment item.” 
Putnam: “What are the requirements 
for periodic inspection and mainte- 
nance, and what special handling is 
required?” 


E. J. SWEARINGEN (/) and G. E. Rice 
discuss flexibility of modern Jato. Swear- 
ingen reports great success with Jato- 
equipped Super Venturas; Rice describes 
application of Junior Jato to smaller busi- 
ness aircraft. 


Rice: “Inspection is required every 
100 hours as is also required on the 
aircraft. Only a few minutes is required 
for this inspection, since with the 
igniter removed you can readily look 
through the Jato. 

“The only maintenance required 
would be that normally required on 
any electrical system and any fixed 
structure of the aircraft. No new main- 
tenance problems are created. 

“The propellant of the standby 
rocket engines is very stable. It has a 
thermo-setting plastic base and, there- 
fore, cannot generate inflammable 
gasses or leak inflammable materials. 
It requires 600 F continuous heat for 
ignition. Consequently, it can be 
handled much more safely than the 
fuels normally used in aircraft or many 
other inflammable materials normally 
used around aircraft. However, because 


it is a high energy fuel in a pressure 
vessel, it requires shipment by properly 
certificated common carriers. We have 
a report describing its handling char- 
acteristics in detail which we would be 
happy to supply to interested parties.” 
Putnam: “What precautions are being 
taken against inadvertent firing?” 
Dolinski: “We ground our Jato elec- 
trical leads when our plane is on the 
ground and reconnect them when we 
are ready for flight.” 

Estelle: “We have, in addition to our 
regular switches a circuit breaker, and 
we keep those out all the time; the 
only time that those are pushed in is 
when we're on the end of the runway 
ready to take off, so that gives us a 
double check on whether they can be 
fired.” 

Swearingen: “On the SuperVentura 
installations, we have a key-operated : 
arming switch, so that the crew can 
have any degree of security they desire, 
all the way from having only authorized 
pilots with keys to keeping the key 
in there and trusting their people that 
are on the airplane. I think most pilots 
are going to confine the use of Jato 
keys.” 

Rice: “The CAA approved installation 
design criteria requires that all firing 
switches be spring loaded momentary 
contact type and in addition to key 
lock or other precautions just men- 
tioned that warning lights be connected 
to the arming switch.” 

Putnam: “To get back to this mainte- 
nance problem—you have probably 
fired more of these than anybody. Have 
you run into any skin corrosion behind 
these rockets?” 

Dolinski: “In our tests and_ flight 
demonstrations, I believe I have fired 
approximately 19 or 20 of these bottles. 
In our first half-dozen firings, we had 
temperature indicating paint, and found 
absolutely no heat problem. From the 
corrosion standpoint the only thing we 
have done is to wash the belly down 
after firing. We have watched this very 
carefully and have had no indication of 
corrosion problems at all.” 

Putnam: “Jn other words simple, nor- 
mal precautions. How about you Mr. 
Estelle, have you had trouble?” 
Estelle’: “None at all. In fact we don’t 
bother to wash the airplanes after we 
fire them and never as yet experienced 
any difficulty with the paint on our air- 
planes.” 

Dolinski: “This was the thing that I 
was going to say, that we washed them 
the first two or three times and have 
neglected to do it ever since.” 

Estelle: “It isn’t a question of neglect— 
we found it wasn’t necessary, so why 
do it?” 

Rice: “The wash down procedure after 
firing should be used on unpainted air- 
craft used in salt water areas to pre- 
clude the possibility of any corrosion.” 
Putnam: “Last, but not least, of inter- 
est to everyone is the availability of 
installation of these rockets.” 

Rice: We and our distributors are 
working along with many modification 
centers and we will be happy to assist 
any approved repair station in making 
installations.” +h 
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